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CON VA/RA'S JET 880 


Travel treasure for the new jet age 


With superior speed, dramatically stylized interiors, two-abreast 
seating and the ultimate in engineering, the luxurious 


Convair Jet 880 leads the way into the jet-travel era. To the 


passenger this affords even greater saving of travel time, less 





travel fatigue, a minimum of possible en route delays, and 





complete peace of mind and comfort. These dynamic passenger 








appeals assure untold travel treasures in the new jet age! 


Among airlines to first offer Convair 
Jet 880 service will be 


TWA, DELTA CONVAIR 
Transcontinental, S.A. (Argentina), 
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Vickers hydraulic motor and control valve “package” for hose reel drive. 


@ WEIGHT SAVING, , . Approximately 90% lighter than former electric drive. 

@ SIMPLICITY, . . Fewer parts, greater inherent reliability. 

@ AUTOMATIC TENSION CONTROL... Hydraulic sensing device eliminates unscheduled 
disconnects. 


@ FASTER RESPONSE... Low-inertia hydraulic motor can be started, stopped, reversed 
instantaneously (14% revolutions between full speed in opposite directions). 


@ EXPLOSION PROOF ... Without added weight. 
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Stes, 


now uses 


ICKER$. Hydraulics 


on Hose Reel Drives 








To obtain optimum performance of in-flight refueling equipment, Vickers Incorporated 
has worked closely with Flight Refueling, Inc., in adapting the inherent advantages of 
hydraulics to this tactically important air-weapons concept. The significant results of 


their combined efforts are enumerated above. 


The use of Vickers hydraulics has broadened the scope of in-flight refueling applica- 
tions. The automatic sensing device and fast response of the hydraulic motor prevents 
disconnects. Commercially, the hydraulic system permits bigger payloads and extended 
flying range. For more information, contact the nearest office listed below. Write 


for SS-1010, 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division « Engineering, Sales and Service Offices: 


ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA + 3201 Lomita Boulevard 
Department 1462 + Detroit 32, Michigan P.O. Box 2003 + Torrance, California 
Aero Hydraulics Division District Sales and Service Offices + Albertson, Long Island, N.Y., 882 Willis Ave. 
Arlington, Texas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service Facilities at: Miami Springs, Fla., 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit, TELETYPE: "ROY" 1149 «¢ CABLE Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., ltd.—Great West Road, Brentford, Middx., England 


Engineers and Builders of Oil Hydraulic Equipment Since 1921 





Valves for special fluids 4 
shown used at fluid te 


Hot air flexible tension type duct joints; 
temperature to 850°F; flow rates 18,000 Ibs 
per hour; rotating and non-rotating types; 
angular displacements to 25° included cone; 
sizes to 5 inches diameter 


bff and pressure regu- 
atures to 815°F; inlet 
0 p.s.i.; outlet pressure 
30 ps.ig. + % ps.i 
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Some of the above vali 


production quantities 
thousands, and all of 
valves fully qualify te 
specified by the custo 


The items shown rep 
cross section of the n 
precision component 
developed, qualified, 

by Randall Engineeri 
used in the latest mis 
The component’s fun 


Btuators with integral 
bers, external buffer 
pral filler-check valve, 
or operating pressure 


esi gned a 


oO serve 
- 3000 p.s.i. Hydraulic Actuator with 


2¢ > system are given primary 
- the complete > nom anne I — YOU better internal pressure actuated locks and 
consideration in its development. . electric limit switches. 


«a priceless ingredient...reliability 


RANDALL ENGINEERING CORPORATION 


5933 Bowcroft Street, Los Angeles, California Telephone TExas 0-551! 


Write for complimentary brochure 
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\pr. 14-16—51st General Conference of the 
Federation Aeronautique Internationale, 
Ambassador Hotel, Los Angeles, Calif. 

Apr. 16-19—14th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

Apr. 17-18—Institute of Environmental En 
gineers, Second Annual Technical Meet- 
ing, New Yorker Hotel, New York City 

Apr. 21—Syracuse Transportation Confer 


ence and Salzberg Memorial Lecture, Syra- | 


use University, Syracuse, N. Y 

Apr. 21-23—14th Annual Meeting Metal 
Powder Assn. and Powder Metallurgy 
Show featuring applications of powder 
metallurgy parts in nuclear, jet and rocket 
engine fhelds. Sheraton Hotel, Philadel- 
phia, Pa 

Apr. 22-24-1958 Electronic Components 
Conference, Ambassador Hotel, Los An- 
geles, Calif 

Apr. 22-24-1958 Annual Convention, In 
ternational Airline Navigators Council, 
Picadilly Hotel, New York, N. ¥ 

Apr. 24—Eastern Regional Meeting, Insti- 
tute of Navigation, Friendship Interna- 
tional Airport, Baltimore, Md. 

Apr. 24-26—Joint Meeting, International Sci 
entific Radio Union and Institute of Radio 
Engineers, Willard Hotel, Washington, 
om << 

Apr. 28-30—Second Annual Astronautics 
Conference, sponsored by Air Force Office 
of Scientific Research and Institute of 
Acronautical Sciences, Shirley Savoy 
Hotel, Denver, Colo 

May 4-7—Fourth National Flight Test In 
strumentation Symposium, Park Sheraton 
Hotel, New York City 

May 5-7—1958 National Symposium, Pro 
fessional Group on Microwave Theory 
and Techniques of the Institute of Radio 


(Continued on page 6) 
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.. CESSNA VA-4/ 


HELICOPTER 
Sets New World Record. 
with Continental Power 


When Capt. James E. Bowman of the U. S. Army Aviation Board 
flew the Cessna YH-41 to a new helicopter world altitude record 
of 30,335 feet, he added another to the long list of major per- 
formance records already held by Continental aircraft power. 
Capt. Bowman's mark, exceeding by some 3,400 feet the pre- 
vious helicopter record, underscores again the wisdom of 
engineering the power to its job. The YH-41's Continental 
] FSO526 engine is designed expressly for helicopter use . . . fan- 

] cooled for efficient cooling in submerged installation . . . super- 

/ charged for maximum power. Its horizontal configuration per- 

j mits the engine to be located forward, bringing the load directly 
below the rotors—an ideal situation in helicopter loading arrange- 

ments. Finally, the interchangeability of many parts with those 


of other models in the Continental aircraft engine line tends to 





__- simplify service, and reduce its costs. 


. 


AIRCRAFT ENGINE DIVISION 
MUSKEGON ° MicuwthcGan 
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easily installed 


(Continued from page 5) 


* 
factory calibrated Engineers, Cubberley Auditorium, Stan 


ford University, Stanford, Calif 
May 12-14—National Conference on Aero 
nautical Electronics, sponsored by Insti 
TRANS-SONICS tute of Radio Engineers, Biltmore Hotel, 
Dayton, Ohio. 
S86. 3.8. May 12-14—Institute of The Aeronautical 
Sciences’ National Midwestern Meeting 


SURFACE TEMPERATURE TRANSDU ERS on Guided Missiles (Classified), Hotel 
Chase, St. Louis, Mo 


May 12-16—Airport Operators Council 11th 
7 Annual Meeting, El San Juan Intercon 
actual size tinental Hotel, San Juan, Puerto Rico 
May 14.16—Spring Meeting, Society for Ex 
perimental Stress Analysis, Hotel Manger 
Cleveland, Ohio 
The temperature sensing element is en- TEMPERATURE RANGE May 19-22—17th Annual National Confer 
cased by 9 dle-fermed wire screen which —300 to +650F. ence, Society of Aeronautical Weight 
0 to 1000F. Engineers, Inc., Belmont Plaza Hotel, 
can be installed on any surface with +200 te 1250F. New York. N. Y 
TRANS-SONICS Type 64C cement. +500 to 1550F. May 19-23—Annual Aviation Seminar and 
Meeting, National Fire Protection Assn., 
actual size Palmer House, Chicago, Il. 
WELD-ON*, Type 1376 | May 25-31-1958 Aviation Writers Assn 
Convention, the Shamrock Hilton, Hous 
ton, Tex 
The temperature sensing element is en- TEMPERATURE RANGE June 2-4—National Telemetering Confer 
cased in 2 thin Glefermed metal cover, —300 to +650F. ence, Lord Baltimore Hotel, Baltimore 
0 te 1000F, June 2-4—Short Course and Conference on 
and is installed by spot welding the cover +200 te 1250F. Automation and Computers, University of 
to the underlying metallic surface. +500 to 1550F. Texas, Austin, Tex 
June 4-5—West Coast Magnesium Svm 
posium, correlated program by the Society 
RANGES: From —400F to + 1550F. of Aircraft Materials and Process Engi- 
: : . neers and the Magnesium Assn., Institute 
OUTPUT: Up to 5 volts without amplification. of Aeronautical Sciences Bldg., Los An 
geles, Calif 
June 9-12—Materials Handling Conference, 
ACCURACY OF CALIBRATION: +1% of range interval sponsored ly American Society of Me 
=2% for temperatures over 10008. chanical Engineers, Public Auditorium, 
Cleveland, Ohio 
. June 16-18—Second National Convention 
REPEATABILITY: = 0.2% of range interval. on Military Electronics, Sheraton Park 


VIBRATION: 1-inch double amplitude, 0-22 cps; Hotel, Washington, D. C. 
June 23-July 3—Special Summer Program on 


25g, 22-2000 cps. 
Random Vibration, an introduction to 


ACCELERATION & SHOCK: 100g on all three major axes. the vibration problem in missiles and jet 
aircraft, Massachusetts Institute of Tech 
nology, Cambridge 39, Mass. For details 
write: Dr. Stephen H. Crandall, Associate 


Trans-Sonics Cement-On Type 1375 and Weld-On Type 1376 Surface Professor of Mechanical Engineering, 
Temperature Transducers are platinum resistance thermometers that can be M.1.T 
installed on any surface, flat or curved, metallic or non-metallic, for accurate June 25-27—Air Transportation Conference, 
temperature measurement. The protective cover of the resistive element is sponsored by American Institute of Ele« 
cemented or welded directly to the thermal surface to form an isothermal system trical Engineers, Hotel Statler, Buffalo 


which gives a transducer reading that corresponds to the true skin temperature. N. Y. For information: S. H. Hanville, 
Jack & Heintz, Cleveland 1, Ohio 


A 5 point resistance-temperature calibration certificate at 0, 4, 4%, % July 14-15—Triennial Inspection, National 
and full scale temperature is supplied with each transducer. A strip of aluminum Advisory Committee for Aeronautics. 
Thermotape* is also furnished with each unit to provide an alternate means of Ames Acronautical Laboratorv, Moffett 
tape-on installation useful to 800F and under limited conditions to 1000F. Field. Calif 
Types 1375 and 1376 are the newest members of the Trans-Sonics family Aug. 19-22—Western Electronic Show & 
Convention, Institute of Radio Engineers 


of platinum resistance thermometers for measuring surface temperatures. All cede Mee Cae Aneien Saeel 
units are capable of delivering up to 5 volts without amplification. Write to ce 361958 a —_ FE a. setae 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. for Technical Bulletin on Surface —— er Nee i pe or 
Temperature Transducers. nology, Cambridge, Mass 
* Sept. 6-14—International Aviation Show 
—— Coliseum, New York, N. Y 

Sept. 8-13—First International Congress of 


TRANS-SONICS the Aeronautical Sciences, Palace Hotel 
Madrid, Spain 


Oct. 27—14th Annual General Meeting of 
Petision the International Air Transport Assn., 
New Delhi, India 
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RESISTANCE CHANGE: 100 ohms over calibrated range. 


MAXIMUM CONTINUOUS CURRENT: 20 milliamperes rms. 


LEADS: Two 6” nickel wires with high temperature insulation. 





Thunder 

ofa 

71,500 mile 
thrust... 


Preserver of Peace 


Official U.S. Air Force Photo 


The very heavens shake with the thunder of striking arm where ground objectives are 
some 135,000 horses as Thor streaks across concerned. For this surface-to-surface inter- 
the sky at 10 times the speed of sound. De- mediate range ballistic missile, with its 
signed by Douglas Aircraft to deliver total inertial guidance system, RCA has developed 
destruction to targets as far away as 1,500 and is supplying electronic units to help Thor 
miles, Thor represents the Air Force’s declare its mission: the prevention of war. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 


Tmk(s) @ 





Heres your new ANWER 


PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: %c inch. 





WORLD’S SMALLEST ball/bearing SCREW SOLVES 
CRITICAL MINIATURE POSITIONING/CONTROL PROBLEMS 





An unprecedented achievement in minimum size and 


screw fixed—nut travels 


weight—maximum efficiency, dependability and ser- 


NUT TRAVELS: When rotary motion is applied to the screw, 
the b/b nut glides along the axis of the screw on roll- 
ing steel balls, converting sotary force and motion to linear 


force and motion with 4/5 less torque than ocme screws, 


nut fixed—screw travels 








SCREW TRAVELS: When rotary motion is applied to the 
b/b nut, the screw glides along its longitudinal axis on 
rolling steel balls, converting rotary force and motion to 
linear force and motion with unprecedented efficiency. 


vice life for ultra-precise controls. 


It’s another first from Saginaw—and the 
possibilities it opens up for improved 
electrical and electronic controls are 
limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just a few of the applications where this 
new miniature Saginaw b/b Screw will 
solve critical positioning / control problems. 
It’s so compact and light, you can save 
substantially on space and weight. It’s so 
efficient, (over 90%) you can use much 


smaller motors and gear boxes. /t’s so 
precise, you can position components 
within .0O0O5 inch per inch of travel. 
It's so dependable, you can rely on re- 
markably long service life even in adverse 
environments. 


You will find our 1958 Engineering Data 
Book extremely helpful in planning 
applications, or experienced Saginaw 
engineers will gladly make specific re- 
commendations without obligation. Just 
phone, write or mail the handy coupon. 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 

General Motors Corporation 

b/b Screw and Spline Operation 

Dept. 7AW, Saginaw, Michigan 

Please send new engineering data book on Saginaw b/b Screws and 


Splines to: 


NAME 





COMPANY 











ADDRESS__ 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN 
WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


8 


CITY —- — ZONE STATE__ 








TODAY’S GREATEST VALUE 
IN ELECTRONIC COMPUTERS! 
ROYAL PRECISION LGP-30 


Compare it, feature by feature, with the other computers in its class 


Feature 


Computer 
A 


Computer 
B 


Computer 
C 


Computer 
D 


LGP-30 





Memory Size 


220 words for 
data only 


2160 words 


1000 or 


2000 words 


84 words for 
data only 


4096 words for 
data & program 
(either or both) 


LARGEST CAPACITY 
IN ITS CLASS 





Max. Speed | 
Add 


20/sec 
4/sec 


Comparable to 
LGP-30 


Comparable to 
LGP-30 


Over 440 /sec 
Over 50 /sec 


SPEED EQUAL TO MANY 
ROOM-SIZED COMPUTERS 





Multiply 


Size 


17 sq. ft. 


6.5 sq. ft 
plus table for 
typewriter 


| 45 sq. ft. 


9.2 sq. ft 
plus table for 
typewriter & 
control unit 


11 sq. ft 


COMPACT, DESK-SIZED, 
COMPLETELY MOBILE 





Input 
Output 


Keyboard only 


tape at extra cost 


Independent tape 
preparation at 
extra cost. 


Extra cost peri- 
pheral equipment 
required. 


Tape and 
typewriter for 
numerical input 
output only. Inde 
pendent tape 
preparation at 
extra cost 


Tape typewriter 
for alpha-numeric 
input-output 
standard 
equipment. 


DELIVERED COMPLETE. 
NO ADDITIONAL 
EQUIPMENT NEEDED 
TO PREPARE DATA, 
PROGRAM OR REPORTS 





| 
No. of tubes 





FEWER COMPONENTS 
MEAN LESS 
MAINTENANCE, 
FEWER CHECKOUTS 





Voltage 


PLUGS INTO ANY 
REGULAR WALL OUTLET 





NO SPECIAL WIRING 
OR AIR-CONDITIONING 
REQUIRED 





Ease of pro- 
gramming & 
operation 


Not alpha-numeric. 


No internal pro- 
gram storage. 


Alpha-numeric at 
extra cost. 8 part 
instruction. Re 
quires computer 
specialist 


Alpha-numeric at 
extra cost. Re 
quires computer 
specialist 


Not alpha-numeric 
No internal pro- 
gram storage. 


Alpha-numeric. Complete 
internal program stor 
age. Standard typewriter 
keyboard. Simplest com- 
mand structure of all. 


EASY 
TO PROGRAM 
AND OPERATE. 





Cost 
Sale 
Rental 


$38,000 
$1000/mo. 


$49,500 
$1485/mo. 


$205,900 
$3750/mo. up 


$49,500 
$1100 /mo. 


LOWEST COST EVER 
FOR A 


COMPLETE 
GENERAL PURPOSE 
COMPUTER 





Nation-wide sales and service. Trained staff 
of applications analysts. Library of sub- 
routines available, plus programs for wide 
variety of applications. 


For further information and specifications 
on Royal Precision LGP-30, call your nearby 


Royal McBee office, or write Royal McBee 
Corporation, Data Processing Division, Port 
Chester, N. Y. 


ROYAL MCBEE 


WORLD'S LARGEST MANUFACTURER OF TYPEWRITERS 


AND MAKERS OF DATA PROCESSING EQUIPMENT 





Hydraulic Controls 








As successors to the Aircraft Products Division of Manning, 
Maxwell & Moore, Inc. Consolidated Controls con- 
tinues the business of this division . . . Mr. Joseph 
Engelberger as President and Mr. Hans 

Kretsch, Vice President and Chief En- 

gineer, will continue to guide the 

same key staff which has served 


Thermal Switches 





the industry. 








OUR AIRCRAFT PRODUCTS INCLUDE: Turbojet Engine Temperature Control Amplifiers * Pressure Gauges 
Pressure Switches * Thermal Switches * Hydraulic Valves * Jet Engine Afterburner Control Systems. 


CONSOLIDATED CONTROLS CORP... BETHEL, CONN., INGLEWOOD, CALIF. 
A SUBSIDIARY OF CONSOLIDATED DIESEL ELECTRIC CORPORATION, STAMFORD, CONNECTICUT 





Nike Tracking Antenna 
Control Gearing... 
hy Western Gear 


The control gears and actuators provided by 
Western Gear for the U.S Army tracker in- 
stallations have for years provided nothing 
less than 100% reliability. In the intervening 
years Western Gear's engineering skill has 
moved forward with substantial progress in 
devising systems of advanced tracking tech- 
niques which will be “Tomorrow's Headline 
Story.” 


Western Gear's painstaking craftsmanship 
and technical production skill make us the 
logical source for the design and manufacture 
of missile components and complete systems 
...and blending of tomorrow's electronic 
marvels with the experience gained in 69 years 
of leadership in the mechanical power trans- 
mission field. 


Here are the Westem Gear ~ 
Control gears and actuators 
used in the missile tracking 
radar . . . some the size of 

| your finger nail, some 
4 feet in diameter. 


/ 4 Altrespong instantly, 
4 ony accurately regardless of 
; R conditions, WITH 
: - » RELIABILITY! 
: 


PRECISION PROBLEMS ? BAS Fok 
Call your Western Gear Man... ee — 
in all principal cities! 





Glenn Maime - WESTERN GEAR CORPORATION 

P.O. Bex 182 + Lynwood, California 

Send me the name and address of my nearest Western Gear Man. 
NAME_ 
TITLE 
COMPANY. 


ADORESS. PLANTS AT LYNWOOD, PASA 
City. SEATTLE AND HOUSTON— 




















| (=1-5 (=e 
tempered... 
tortured... 


-.-and ready to be iabeled RELIABLE. 

The environmental test facilities at Bendix-Pacific are among the most extensive 
in the industry, simulating the rugged conditions under which tomorrow's 
components must perform. 

These resources are used as an integral part of the design process at Bendix- 
Pacific from evaluation of an experimental component to the qualification tests 
on a completed system. The results continue to be demonstrated in the out- 
standing performance records of Bendix-Pacific products and in consistent 
improvement in the state of the art. . 


* 


Engineers: Facilities such as these can help you to realize 
PACIFIC DIVISION 


your potential in tomorrow's technology. Send your 
qualifications to R. A. Lamm, Director of Engineering. “Bendix Aviation Corporation 
NORTH HOLLYWOOD CALIF 





HYDRAULICS . . . MISSILE GUIDANCE 
THINK OF BENDIX-PACIFIC. 


"REG. US PAT. OFF 


FOR ADVANCE THINKING ON SYSTEMS AND PRODUCTS IN AIRBORNE RADAR... 
ELECTRO-MECHANICS ... DECCA NAVIGATION ... SONAR... TELEMETRY... 





When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 
hottest. That’s when aircraft oil must prove its dependability. An engine’s 
performance is only as reliable as the oil that lubricates it. Today, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 





One in a series on how business aircraft are kept in top flight 


condition — and why these fleets, like the major. airlines, prefer 


CHAMPION SPARK PLUGS 


Noted aviation authority reportson OHIO OIL’S 


Herbert O. Fisher 


inged Couriers of Industry 


by HERB FISHER, international aviation authority, veteran test pilot, author 


Backbone of civil aviation’s growth 
to 100,000 aircraft — a 400 per cent 
increase in 15 years—is “strictly 
business... business before pleasure.” 

Of civil aviation’s private flying 

fleet alone, which is 44 times larger 
than the 1,500-plane scheduled air- 
line fleet, some 25,000 aircraft are 
“flying conference rooms,” winged 
couriers of industry. 
Business flying is big 
business, expanding 
at a rate far out- 
stripping that of 
commercial and 
pleasure flying. 
With one factory in 
three located in a 
small town off com- 
mercial air routes, 
business fleets are 
more than paying 
their way. 

I've found few 
firms with business 
fleets and aviation 
departments com- 
parable in size, 
‘ scope and efficiency 
to that of the Ohio Oil Company. 

This company — with world-wide 
operations embracing exploration 
and production, supply and trans- 
portation, refining and marketing — 
is a natural for business flying. The 


“ 


Down to eorth.. 

Mike Murphy, Co-pilot 
Dick Owens (I/r) chart 
route to Guatemala. 


Days away, once. . 


14th largest domestic crude oil pro- 
ducer among 12,000 concerns, Ohio 
Oil must integrate by fast flight a 
scattered domestic operation rang- 
ing from Texas to Canada, and a 


Veer a 


Rugged duty . . . Chompion-equipped 
Tri-Pacer flies Illinois pipeline patrol. 


foreign exploration program stretch- 
ing to remote corners of the earth. 

Ohio Oil operates 23 aircraft, has 
32 full-time pilots and co-pilots, 
nine skilled mechanics, and owns 
and maintains a modern airport at 
Findlay, Ohio, equipped to handle 
all types of aircraft; runways alone 
compare with the longest in the U.S. 


Remote oil field is but few hours from 


Findlay headquorters via Champion-fired Bonanza business craft. 


Heading the company’s 48 mem- 
ber Aviation Department is an old 
friend of mine from barnstorming 
days — one Michael Murphy, dean 
of old-time stunt men, a decorated 
precision pilot and an aviation 
legend. Mike set up Ohio Oil’s 
Aviation Department in 1945, after 
an Air Force career as lieutenant 
colonel in charge of glider fleets for 
General “Hap” Arnold. 

Few U.S. corporations own and 
operate an airport with such com- 
plete hangar and shop facilities for 
maintenance, overhaul, and even 
conversion of its varied aircraft, as 
does Ohio Oil. And in every detail, 
this operation is efficiency at its best. 

“Management wants nothing but 
the very finest care given their 
planes aloft as well as on_ the 
ground,” Mike told me. “We're di- 
rected to use only the very best in 
parts and equipment — thoroughly 
tested by us to meet our top stand- 
ards for maximum safe perform- 
ance in all operating extremes. 

“That’s why we’ve used Champion 
Spark Plugs, for example, for 10 
years. We’ve found them tops in 
performance and dependability.” 

Ohio Oil aircraft, too, are selected 
for specific jobs — Super Ventura, 
DC-3’s and C-47’s for long hauls 
to far-flung points not serviced by 


In good hands Skilled technician assures 
peak performance of Pratt & Whitney R-985 
Super Beech engine with dependable Champions. 


nS 














Top men, top assignment, top equipment 


Amazing what the right spark plug can do 


Mike Murphy ic 
rc 


tells Asst Aviation Mgr Ear! Bover, Ventura Pilot Dick Yoakam r), and Co-op t-Mechanic Mac Powe 


Chome r 


(rear). Ohio Oil experimented with other spark plugs through the years, always returned to Champions 


airlines, or for large groups wish- 
ing to hold conferences en route; 
Piper Tri-Pacers for pipeline patrol; 
Twin Beeches, a Twin Bonanza, a 
Travelair and Bonanzas for heavier 
loads and feeder service to airline 
terminals; DeHavilland Beavers and 
Cessnas for general duty. 

“With our world-wide operation, 
traveling itself could be a full-time 
occupation for many of our person- 
nel if we didn’t have our own air 
fleet,” Mike said. “Management in- 
dicates that, without a business fleet, 
we would need considerably more 
high-salaried specialists and execu- 
tives — and these are hard to come 
by. It’s difficult to estimate the 
monetary value of increased pro- 
duction hours resulting from tre- 
mendously reduced travel hours.” 

A case in point: For Ohio Oil 
executives to get in one day’s work 
at the company’s Robinson, IIl., re- 
finery, two days are spent in round- 
trip land travel. Champion-fired 
business aircraft, however, provide 
three - hour round - trip commuter 
service, enabling one man to com- 
press three days in one. 

“We're not competing with the 





New feathers for old eagles .. . Veteran pilots like 
Tom McFarland get constant refresher training in 
new equipment ond procedures. Link operator is 
Pilot Dick Carpenter. 


airlines,” Mike said. “Actually, we 
bring them to our front door. We 
shuttle our executives to commercial 
terminals when they're en route to 
destinations served by airlines.” 

Aerial pipeline patrol certainly 
pays for itself, too, Mike told me. 
A Tri-Pacer pilot covers in one day 
550 miles of Ohio Oil’s 3,300-mile 
pipeline system. Walking inspectors 
cover but 10 miles a day. 

This daily flying at extremely low 
altitudes calls for intense pilot con- 






centration — split-second attention 
to various details of plane perform- 
ance, terrain, turbulence. The pilot 
can take no chances of engine fail- 
ure. Such rugged duty makes it 
mandatory, then, that the vital heart 
of the pipeline patrol plane be fired 
to life day after day by Champions 

Ohio Oil maintains small airports 
in remote exploration areas of South 
America and Africa. At Ohio Oil's 
Oasis Oil Co. of Libya, for example, 
a C-47, Beaver and Cessna carry 
supplies and personnel into regions 
previously accessible only by many 
days of camel caravan. 

Here, too, Champions assure safe 
flight over trackless wilds, where 
engine trouble far from an airport 
might mean the end... 

At Findlay headquarters I saw 
flight crews—all in white dress 
shirts—handling passenger baggage, 





gassing planes, doing administrative 
work, getting weather reports, map- 
ping precise routes over back coun- 
try, doing custodial work in plane 
interiors, checking and ordering re- 
placement parts, performing as all- 
around mechanics, designing their 
own executive plane interior equip- 
ment, sewing fabric and doing cCar- 
pentry on interior woodwork instal- 
lations — literally doing everything 
themselves—plus flying. 

“You'd have to screen thousands 
of pilots and mechanics to find any 
as qualified as ours,” Mike told me. 
“Our men must be specialists in not 
one field but several.” 

It’s a real tribute to Mike’s man- 
agement and experience — along 
with the performance of pilots, 
maintenance crews and aircraft 
equipment, such as Champions—for 
Ohio Oil to have been honored by 
the N.B.A.A. for a perfect safety 
record 33,000,000 accident- 
free passenger miles. 


CHAMPION SPARK PLUG CO. 
TOLEDO 1, OHIO 





Is YOUR PRODUCT DERN 
IN EVERY WAY sx ove 


Take clutches, for example—in aircraft plants throughout the 
country, modern Formsprag clutches have replaced old-fashioned 
ratchet and pawl mechanisms as well as their roller-type successors. 
This widespread change to Formsprag among designers is, in itself, 
proof of superiority. Consider, too, Formsprag’s other advantages: 
the patented sprag principle, which allows a Formsprag clutch to 
deliver more torque per cubic inch of displacement than any other 
power transmission unit available; ease of installation; and low 
maintenance cost. An additional feature of its modern design is sim- 
plicity, making prototype testing economical. 

Remember, too, when it’s time to replace your present power trans- 
mission—don’t just replace—modernize with Formsprag. For com- 
plete information: send for a copy of the newest Formsprag catalog. 


FORMSPRAG COMPANY 


23593 HOOVER ROAD, WARREN (DETROIT), MICHIGAN —IN CANADA: RENOLD CHAINS CANADA LTD.—IN UNITED KINGDOM: RENOLD CHAINS LTD. 


Designers, engineers and manufacturers of the modern sprag type over-running, indexing, 
58-4 and backstopping clutches for aircraft, automotive, and various industrial applications, 
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—me1—_ FLY WEATHER-WISE 


———_ 


These weather items prepared in consultation with the United States Weather Bureau 


clear : 
clear 


warm 
high 
cloud \ 


eltimiler a’ 


CIRCULATION PATTERNS 


Clockwise circulation of air around High Pressure areas 


and counter-clockwise flow around Lows in the northern 
hemisphere are well known to most pilots. However, 
there are some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 
upper air analysis. 


Warm Highs—Extend to levels above 10,000 ft. with 
temperatures generally warmer than Standard Atmos- 
phere. As this type of High extends farther aloft, it 
often assumes an elliptical shape with major axis lying 
N/S to form a Ridge. 
slowly, blocking eastward movement of weather systems 


This Ridge normally moves very 


at lower levels, often causing prolonged periods of fair 


or rainy weather in adjacent areas. Weather in warm 


} 


Highs is usually dry, fair and often hazy 


Cold Lows—Extend to high levels with temperatures 


generally colder than Standard Atmosphere. Their nor- 


] 


mal eastward movement slows until sometimes the cen- 


ter aloft becomes stationary or even retrogrades west- 


ward. This is called a Cold Low because of concentration 


of cold temperatures near the center. V Shaped elonga- 
tion of these Lows toward the south is referred to as a 


Trough and marks region of wind shift and possible 


clear air turbulence. 


Forecast: Jop Flight Performance with 





Mobilgas Aircraft and Mobiljet fuels! 


For piston engines: Mobilyas Aircraft helps assure availability 


of full power from takeoff to landing. 


For jet engines: Mobiljet fuels available for wide extremes in 
flight temperature conditions. Free flow assured under all con- 


ditions. Excellent thermal stability. 


You’re 
Miles Ahead 
with Mobil! 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORP » MOBIL OVERSEAS O1L CO., INC. 








Some of Ford Instrument’s current 


or recent programs include: 
Inertial guidance systems .. 
including Redstone and Jupiter 
Missile launching and control order 
computers 

Navigational and mission control 
systems and computers 


Analog and digital computer systems 
Fuzing, arming and other warhead 
control equipment 

Plotting equipment 

Nuclear systems and controls 
Gunfire controls 


Drone controls 


Ford Instrument Co. Engineer checks air-bearing gyro for angular drift on equatorial test 
stand. Test can show up drift rates as low as one revolution in 40 years. Tests like this... 


helped Army put “Explorer” into orbit 


A special guidance system for the Jupi- 
ter C, developed by the Army Ballistic 
Missile Agency, was used to launch the 
first U. S. artificial satellite into space. 

Many components of this system were 
provided by Ford Instrument Co., prime 
contractor for both the “standard” UV. S. 
Army Redstone and Jupiter guidance 
systems. 

The fabulously-equipped, fantasti- 
cally-clean gyro lab (above) is only a 
small part of the advanced research and 


development facilities available at Ford 
Instrument Co. They’re used to create 
and produce the incredibly accurate con- 
trol systems called for by modern tech- 
nology in both government and industry 

And Ford Instrument’s large-scaje 
precision manufacturing facilities can 
turn even the most critical system re- 
quirements into working “hardware” on 
a quantity-production basis. Our Liaison 
Engineers are at your service to discuss 
your system requirements. 8.6 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long iIsiand City 1, New York 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 
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Ice means trouble. Even a thin 
layer can interfere with the 
haadling characteristics of a 
plane. And a heavy build-up like 
the one shown here can add 
hundreds of pounds of dead 
weight. But with B.F.Goodrich 
Pneumatic De-Icers on leading 
edges, a pilot can fly through the 
worst icing conditions safely. 
When ice begins to form he 
merely flips a switch. Small 
tubes inflate and deflate alter- 
nately—snap off even rapid accre- 
tions of ice simply, dependably. 
For more information on 
B. F.Goodrich Pneumatic De- 
Icers, send for bulletin AD-301. 


t 


_ 


B.F.Goodrich De-Icers kept 
wings ice-free. Yet this plane 
was forced to land because ice 
covered the air intake. Com- 
plete de-icing protection should 
always include B.F.Goodrich 
Plyheat around intake openings, 
spinners, propeller blades, masts, 
etc. A tough, flexible “sandwich” 
of heating elements and rubber, 
B.F.Goodrich Plyheat fits 
smoothly over complex curved 
surfaces, gives precise heat 
control plus economy of power. 
For a copy of “Electrothermal 
Products” write: B.F.Goodrich 
Aviation Products, a division 
of The B.F.Goodrich Company, 
Akron, Ohio. 


B.EGoodric 











EDITORIAL 








After a winter of ferment and indecision, the first 
days of spring have produced a series of actions that 
promise to put the military weapons development pro- 
gram in general and the space exploration program in 
particular on a sound basis for accelerated action. We 
would be less than human if we neglected the oppor- 
tunity to point with a little pride to the fact that each 
of these recent decisions by the White House and 
Pentagon followed the courses we hammered for editori- 
ally in recent months. 

They are: 
¢ Presidential recommendation of the National Advi- 
sory Committee for Aeronautics as the nucleus of the 
new National Acronautics and Space Agency to spear 
head the U.S. drive to usefully explore space. Our 
editorial, “NACA, the Logical Space Agency” (AW Feb. 
3, p. 21) was widely used in the congressional debate 
on this subject in both House and Senate. 
¢ Army decision to switch from its arsenal concept of 
missile development in awarding a weapon system type 
development contract to the Martin Co. for its new 
solid fueled Pershing ballistic missile. We assailed the 
Army arsenal development concept in a series of edi 
torials last fall, “Missile Misinformation” (AW Sept. 9, 
p. 21), “The Missile Industry Myth” (AW Sept. 
16, p. 21), “Who Really Develops Missiles” (AW 
Sept. 23, p. 21) and “Perspective on Missiles” (AW 
Sept. 30, p. 21). 

In these editorials, we argued that the arsenal concept 
was hopelessly inadequate to cope with modern weapons 
development problems. We warned that the Army 
was doomed to technical inferiority until it modernized 
its development concepts. We strongly suspect that the 
rude shocks experienced by top-level Army leaders when 
the Douglas Thor and the Redstone Arsenal Jupiter were 
evaluated side by side last winter convinced them of 
the wisdom of the weapon system concept and also 
stimulated Wernher von Braun’s bitter public denun- 
ciation of it in Los Angeles recently. 
¢ Presidential authorization for a lunar probe launch- 
ings by USAF and Army. This announcement last 
week confirmed an exclusive Aviation Week story in 
our Jan. 20 issue, page 26, detailing the use of the 
Douglas Thor as a first stage plus Vanguard second and 
a newly developed third stage. It is certainly a wise 
decision to proceed with the initial space exploratory 
projects that can be implemented in the immediate 
future using adaptations of existing hardware rather 
than allow the entire space program to stagnate while 
the administrative re-organizations required are being 
thrashed out. 
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A Sound Space Program 






It is apparent that the addition of Dr. James Killian, 
Jr., president of the Massachusetts Institute of Tech 
nology, to the President’s staff as his scientific advisor 
has had a salutary effect in stirring the executive branch 
of the government into bolder and more imaginative 
action than was apparent during the first six post-Sputnik 


The President's space agency proposals also 


months. 
recognized the fact, often deliberately overlooked by 
the “lunatic fringe of space cadets,” that the explora 
tion of space must include the problems of getting 1 
and out of the earth’s atmospheric envelope safely anc 
efficiently. 

It would serve little purpose here to repeat the details 
of our strong endorsement of NACA for the space r 
search role in the Feb. 3 editorial “NACA, the Logical 
We strongly support the President's 


I 
} 
| 


Space Agency.” 
space agency proposals and urgently recommend that 
the leaders of the aviation industry and the scientifi 
communities associated with aeronautical development 
and its expanding technologies get behind this proposal 
and give it firm and unequivocal support when the sub 
ject is debated before the appropriate congressional 
committees. 

It is fortunate and a good example of the flexibilits 
of the legislative branch of the government that both 
House and Senate have organized special space commit 
tees to consider the host of new problems raised by this 
endeavor. The men serving on these committees have 
been well selected from a background of military and 
fiscal experience on Capitol Hill and should be capable 
of better consideration of space problems than any of the 
traditional legislative groups. 

Inevitably, some opposition will develop to the Presi 
dent's space agency proposal although there is no indi 
cation that it will be along strictly political lines. Rather 
it is likely to come from individuals who had alternate 
proposals on how to best handle the problem. 

Perhaps the knottiest problems to be solved by the 
new space agency will not be technical but in working 
out a sound relationship with the military services inter 
ested in space weapons and the industry that has tradi 
tionally shouldered the major development load. But 
perhaps the strongest argument in giving NACA the 
new space job is its solid record of more than 40 years 
of handling these complex relationships on an effective 
basis through the fantastic technological revolutions 
that brought the airplane from spruce, canvas and baling 
wire to the stainless steel, 2,000 mph. piloted vehicles of 
today that already have carried man to the edge of 
outer space. 

—Robert Hotz 
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MISSILE COMPONENTS Bulova safety and arming systems protect 
ground, air and sea crews from load to launch, then take over in flight. 
Safety factor of one in a million is specified and reliably delivered by 
Bulova's precision production facilities. Powder-driven gyros and fuzing 
systems are among other Bulova developments for 18 key missiles. 


AIRCRAFT INSTRUMENTS Bulova’s new Servo Altimeter assures maxi- 
mum reliability through unprecedented sensitivity, accuracy and repeat- 
ability. At 40,000 feet, it detects 4-foot changes... is correct to 40 feet. 
Safety is improved in traffic control and flight over difficult terrain. As a 
control instrument, it is readily adaptable to guided missiles. 


Bulova reliability helps to solve 
today’s most challenging problems 


For more than 80 years, Bulova has charted 
new courses in the area of reliability. 


Milestones along the way are the electronic 
and electro-mechanical devices created by 
the Bulova capability—the uncommon blend 
of pioneering vision and precision produc- 
tion experience. 


These Bulova developments, distinguished 


ULOVA 


watch e¢ 


by their advanced design and consistent 
high performance, help our nation’s defense 
and industry stake solid claims on the fron- 
tiers of science and space. 


The high degree of Bulova reliability pre- 
vails from concept to mass production. For 
assistance with your systems and compo- 
nents problems, write: Department G.1.S. 3, 
Bulova Park, Jackson Heights, New York. 


ompany 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 


INFRA-RED COMPONENTS Bulova infra-red cells are designed to unerr- 
ingly guide Sidewinders to target. Bulova-improved production processes 
increase yield and product reliability. Other infra-red developments 
include filters, reticles and thermistor bolometers, as well as advanced 
research in mosaic and lead selenide cells. 
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PHOTOGRAPHIC SYSTEMS Bulova’s new high performance 70mm 
recon-camera features 8 frame/sec. and pulse operation. ..vibration-free 
exposures to 1/4000 sec. From the smaliest 16mm gun camera ever 
built to units of 9x18” format size, Bulova developments include optical, 
data recording and instrumentation, and special sequence cameras. 











WHO'S WHERE 





In the Front Office 


William J. Hogan and Charles A. Rhein- 
strom, directors, American Airlines, Inc 

Jack S. Warshauer, executive vice presi 
dent and chief executive officer, Summers 
Gyroscope Co., Santa Monica, Calif. Also 
Robert E. Peck, vice president-operations, 
and J. M. Wright, vice president-customer 
relations. 

Alvin L. Schoellerman, executive vice 
president and a director, Altamil Corp., FE] 
Segundo, Calif 

George W. Chane, vice president-man 
agement engineering, Radio Corporation of 
America, New York, N. Y 

Dr. Robert M. Bowie, vice president, 
Sylvania Research Laboratories, division of 
Sylvania Electric Products, Inc., New York, 
N. Y. Also: Melvin E. Lowe, manager, Mis 
sile Svstems Laboratory, Sylvania Electronic 
Svstems 

John E. Muhlfeld, vice president-sales, 
\ir Express International Corp., New York, 
N. Y 

Louis O. Mitchell, a vice president 
l'rans-Sonics, Inc., Burlington, Mass 

Read Q. Chalfant, assistant vice president 
trafic and sales, Capital Airlines, Inc. Also 
Robert L. West, director of advertising 

Brig. Gen. Richard W. Hayward 
USMC, ret.), has joined the staff of Aero 
jet-General Corp., Azusa, Calif. Gen. Hay 
ward will assist with the planning and design 
f the Pacific Missile Range 

Maj. Gen. Leighton I. Davis will become 
Deputy Commander for Research and De 
velopment, Headquarters, Air Research and 
Development Command, Andrews Air Force 
Base, Md. Brig. Gen. Daniel E. Hooks will 
succeed Gen. Davis as Commanding Gen 
eral, Air Force Missile Development Center, 
Holloman AFB, N. M 


Honors and Elections 


Brig. Gen. M. S. White, Director of Med 
ical Staffing and Education for the Surgeon 
General, USAF, has been elected president 
of the Aero Medical Assn., Washington, 
og & 

Dr. Charles C. Lauritsen, Professor of 
Physics at the California Institute of Tech 
nology, has received the second annual 
Capt. Robert Dexter Conrad Award, es 
tablished by the Office of Naval Research, 
for “outstanding contributions to the Navy's 
research and development program in the 
field of rockets, nuclear physics and tactical 
operations 

Mrs. Rita C. Sagalyn has been selected as 
Guenter Loeser Memorial Lecturer _ for 
1958 by the Geophysics Research Directo 
rate, Air Force Cambridge Research Center, 
Bedford, Mass 

A. Wilson Laird, vice president-advanced 
planning and government relations for The 
New York Air Brake Co., has been ap 
pointed to the Board of Governors of the 
\ircraft Industries Assn 

C. J. Reese, president of Continental 
Motors Corp., has been appointed to the 
Industry Consulting Committee of the Na 
tional Advisory Committee for Aeronautics 
(Continued on p. 94) 
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OBSERVER 


INDUSTRY 


> Martin Denver's Titan intercontinental ballistic missile is a three-stage, 
three-engine vehicle. First stage has two engines, second stage a singl 
engine, third stage none. However, fourth engine can be installed in the 
third stage at a later date if necessary. Reason for separating the second 
and third stages, although the third is unpowered, is because re-entry prob 
lems would be encountered if a large second stage—about 36 ft. long 

remained attached to the nose scction. Separation of second and third stages 
is accomplished by venting residual liquid oxygen from the second stage 
supply tanks at a pressure of about 35-40 psi. through two vent valves 
Valves are placed diametrically opposite each other at the outer edge of the 
front of the second stage and are canted outward several degrees from th 
missile’s centerline. Force of liquid oxygen escaping through vent valves 
gradually slows down the second stage and gently separates it 


> Novel guidance technique in which the missile responds directly to voice 
commands radioed by a human operator watching its flight on a radar scope 
has been developed by Martin’s Orlando Division. Technique, possibly 
developed for use with Martin’s Bullpup air-to-surface Navy missile, relies 
upon the fact that certain vowel and vowel-like sounds are almost identical 
for all male voices. Development has reached the stage where guidance 
receiver can recognize at least four different commands from all male voices 
tested. 


> Major improvement in accuracy of inertial quality gyros and guidance 
systems, representing perhaps as much as a 10-fold gain plus improved 
reliability and life, is expected during the coming vear as a result of new 
materials and techniques being developed for manufacture of precision 
bearings. 


> Office of Naval Research plans to send a 16-in. telescope to an altitude of 
100,000 ft. in a balloon for astronomical observations above the earth’s 
atmosphere. Pictures of the sightings will be transmitted back via tele- 
vision. The relatively small telescope, free of atmospheric haze, is expected 
to produce results equivalent to the 200-in. Mt. Palomar telescope. 


> North American Hound Dog electronic countermeasures missile to be 
used by the Boeing B-52 and McDonnell’s twin-engine all-weather fighter 
attack bomber will use variable inlet geometitv. Marquardt Aircraft Co., 
which also built the inlet controls for the North American F-107, is building 
the controls for these two projects. First F4H, powered by General Electric 


J79s, is scheduled to roll out this month. Design speed is Mach 2 


> Air Force, following Army's successful experiments with re-entry of the 
Jupiter nose cone, is looking toward plastics which ablate (are removed) at 
Mach 2 and 3 re-entry speeds as a possible solution for problems confronting 
second-generation ballistic nose cones. Plastics being used are made of 
organic materials. Cone will begin ablating evenly at temperatures of approxi- 
mately 800F. 


> Manned Space Flight Division has been established at Air Force Flight 
lest Center, Edwards AFB, Calif. Group will work in areas of pilot flight 
controls and displays in addition to other aspects of manned space flight 


> Prototype coleopter annular-wing test vehicle developed by the French 
engine firm Snecma to Zborowski patents is now being assembled. Air- 
craft will be subsonic and be flight tested in all flight regimes between 
vertical ascent and descent and horizontal flight. Snecma is pushing ram- 
jet development for supersonic designs to follow this prototype. 


> Nord SS-1] missile has been installed on the Dassault Flamant, Sud 
Aviation’s Alouette helicopter and Chance Vought Corsair for operational 
Wire-controlled missile is a development of 
S. Seventh Army 


use against ground targets 
the basic SS-10 anti-tank missile recently sold to the U 
in Germany. 


» Navy's Polaris fleet ballistic missile will carry a megaton warhead. 












THE PRODUCTS 
OF THE MIND 


The world we live in is in large part the product of the 
scientific thought and accomplishment of the past, trans- 
lated into engineering achievements. Whether we continue 
to go forward depends on whether the scientific curiosity, 
the imagination, the careful thought, and the logical 
analysis of the past, upon which today’s technical achieve- 
ments were built, can exist and flourish in the environment 
of the new world. 

At Aveo Research and Advanced Development Division, 
afd at other places in the free world, an atmosphere exists 
in which the inquiring mind may live and create. We have 
the technical assistance and the facilities by which ideas 
are converted into concrete accomplishments. Many things 
have been done, and infinitely more remain to be done— 
the world of scientific thought is unlimited and promising. 


From the products of the mind will come the technical 


L Sone 


Dr. Sidney L. Simon 
Assistant to the President 


world of tomorrow. 


Kesearch & Advanced Development 


Dr. Sidney L. Simon 


Pictured above is our new Research and Development Center 
now under construction in Wilmington, Massachusetts. Scheduled 
for completion this year, the ultramodern laboratory will house 
the scientific and technical staff of the Aveo Research and 
Advanced Development Division. 





Avco Research and Advanced Development Division now 
offers unusual and exciting career opportunities for exception- 
ally qualified and forward-looking scientists and engineers. 


Write to Dr. R. W. Johnston, Scientific and Technical Relations, 
Avco Research and Advanced Development Division, 
20 South Union Street, Lawrence, Massachusetts. 











BuAer Overdraws 


Navv’s Bureau of Aeronautics, faced with the prospect 
of overdrawing its Fiscal 1958 funds by several hundred 
million dollars at present spending levels, is cutting 
back on progress payments to contractors and keeping 
Primary reason 


a tight rein on expenditures in gencral 
bureau's 


for the funds shortage apparently was the 
failure to evaluate accurately the impact its demands for 
industry to cut lead times would have on expenditures 
In some instances, the bureau is contractors 
to accept relatively small progress payments until the 
end of the fiscal vear. Some small contractors won't 
receive any progress payments until after July 1. Still 
other firms are being asked to defer billings until the 
beginning of new fiscal year 


USAF Record Splurge 


Watch for the Air Force to blossom with a splurge of 
record breaking flights aimed at bringing all piloted flight 
records to roost under its banner. Attempt of a KC-135 
tanker to fly nonstop from Tokyo to Madrid, getting a 
major boost from the high altitude jet stream, will be 
the first effort aimed at shattering the Navy's 11,236 mi 
nonstop record now on the books and set by the Lock 
heed P2V Truculent Turtle in 1946. Lockheed F-104 will 
ittempt a world speed record boost over the 1,207.6 mph 
mark set last fall by the McDonnell F-101 and try to 
snatch the altitude record back from the British. Recog 
nized altitude record for aircraft is now 70,308 ft. set 
by an English Electric Canberra powered by 


Bristol 
Olvmpus engines 


asking its 


Electronics Buying 


Development of a federal airways navigation system 
will be pushed to stimulate the electronics industry 

Legislation asked by the President and rushed through 
Congress last week authorizes Civil Aeronautics Admin 
istration to purchase up to $50 million in air navigation 
equipment, largely electronics, in the next 80 days 
This is part of the $102 million for air navigation 
equipment originally programmed for Fiscal 1959 which 
begins July 1. 

The President and the Appropriations Committees 
frankly explained that the reason for the legislation 
authorizing civilian agencies to push forward their 
equipment buving programs is “to stimulate business 
activity and employment.” The measure would authorizc 
Airways Modernization Board to promptly launch a $4 
million buving program. 


Congressional Outlook 


Here are developments to expect from Congress 


e Procurement investigation. House Appropriations 
Committee is making an investigation of military pro 
curement practices in connection with consideration of 
the Fiscal 1959 defense budget. 

e Airports. Senate Commerce Committee will 
hearings April 14 on legislation to make an “emergency” 
$75 million in federal funds immediately available for 
airport construction. The measure also would increase 
the federal allocation, starting with Fiscal 1960, from 
the present $63 million annually to $100 million. With 
50% matching funds from local communities, this would 
mean an annual development program of $200 million. 


open 


Washington Roundup 





e Military Air Transport Service. Senate Commerce Com 
mittee will start hearings on MATS competition with 
commercial air carriers Apr. 16 
e Small Business. A Senate 
mittee has scheduled hearings April 15-17 on defens« 
purchasing policy as it affects firms in the fields 
of guided missiles, rocketry and outer space exploration 
Defense include William Holaday, Defens« 
Department director of guided missiles; Roy W. John 
son, director of the Advance Research Projects Agen 
and Maj. Gen. Bernard A. Schreiver, commander 
USAF’s Ballistic Missile Division 


Small Business Subcom 
small 


witnesses 


Killian’s Secrecy 
Rep. John Moss (D.-Calif.), chairman of the Hous 


Government Information Subcommittee, is challenging 
the reasons given by Dr. James Killian, the President's 
scientific adviser, for keeping tight secrecy on the 
of the special advisory panels he establishes from tim 
to time to review controversial project D1 
Killian explained to Moss 

“Most of the panels are temporary in 
out of existence once they have made their report and 
recommendations. To identify the 
membership would be to disclose which problems and 
substantive which are of a_ highh 
sensitive interest to the 


ThAliie 
det TiS€ 


nature, going 


panels and thei 
areas—some of 
nature—are of 
President.” 

In response, Moss has asked Dr. Killian whether the 
President or Killian made the decision to withhold the 
information. Moss added I also would like to 
whether it is your personal conviction, as a scientist as 
as a government official, that release of 
the composition of advisory pancls would constitut 
threat to the public interest or national security? 


current 


km W 
well 


information on 


New Local Service Interest 


Guaranteed loan and capital gains bills recently passed 
by Congress have sparked a new interest in loc il service 
among aircraft and engine manufacturers. Th« 
new sources of money resulting from these bills, coupled 


Carriers 


with an urgent need by local service airlines to replace 
the uneconomical DC-3 with more modern equipment 
have suddenly established the small carriers as significant 
potential customers. Meeting this week at Las Vegas 
Nev., of the Assn. of Local and Territorial Airlines 1s 
attracting two major engine manufacturers ind four au 
craft companies who will display their products to airline 
heads and officials. Most carriers realize that benefits of 
the capital gains bill will be insignificant unless DC-3 
flects are turned over immediately before the 


glutted with second-hand transport 


) 
market 1 


Retirement Penalty 


Members of House Armed Services Committee ar 
considering introducing legislation that would penaliz 
members of the armed services educated at government 
expense who retire at an early age. Rep. Leslie Arends 
(R.-Ill.), ranking minority member, declared at a heat 
ing that the need for it “has been emphasized by the 
retirement of certain officers in recent months 

Members are also considering a measure which would 
require academy graduates to serve a specified period of 
time in the military services 

—Washington staft 
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Air Foree Plans Manned Orbit for 1959 


Gen. LeMay seeks funds to support ARDC program 


that would put primary emphasis on human factors. 


Washington—Support for a crash pro 
cram to manned _ recoverable 
capsule-satellite into orbit around the 
carth is being sought from Department 
Defense by top Air Force planners 

Gen. Curtis EF. LeMav, Air Force 
ice-chicf of staff, favors the project and 
is shaking the funding trees for the 
$170 muillion—to support the 
program, which is known as Man-in 
Space Project and targeted to achieve 
its aim before the end of 1959. No 
official go-ahead will be until 
funds are pinpointed 


ARDC as Monitor 


USAF’s Air Research and Develop 
ment headquarters would 
Because primary 
emphasis will be upon resolution of hu 
man factors problems involved in orbit 


shoot a 


moneys 


issued 


Command 
monitor the program 


nd re-entry, the would be 
spearheaded by Brig. Gen. Don Flick 
inger, director of ARDC’s Life Sciences 


program 


Division, teamed with Maj. Gen. Victor 
R. Haugen, assistant deputy ARDC 
commander for weapon systems. 
Difference between this project and 
the scheduled North American X-15 
out-of-atmosphere flight is that the lat- 
ter will follow a relatively short up-and- 
down path between fairly clos 


AW Feb. 3, p 26 


bases 


Pattern for Future 


Ihe manned capsule, on the other 
hand, would orbit the earth a number 
of times, then re-enter under conditions 
that would lead to patterns for future 
out-of-atmosphere operational — tech- 
niques 

Project has been included in ARDC’s 
planning for some time now, punctu 
ated by peaks and valleys of enthusiasm. 

Complete presentation was made late 
last month, including details of con 
Gen. LeMay 


consideration The Man-in 


cept and 


for his 


operation, to 


Space Project envisions these highlights 
¢ Capsule-satellite will be put into orbit 
as close to earth as feasible, probably at 
a distance of less than 200 mi. Aim 
will be to achieve an orbital path as 
close to circular as possible to avoid the 
great distances involved in elliptical 
orbits and to better control re-entry 
timing and conditions 

e Time spent orbiting may range as 
long as 48 hr. depending upon opera 
tional conditions, the higher value b« 
ing the limit related to survival of the 
subject in this particular program. 
@One of the prime considerations 
would be to determine whether man 
can perform basic functions for rela 
tively extended time periods under op 
crational conditions in actual out-of 
atmosphere Aspects ot 
weightlessness and its relation to hu 
man functions will come in for exten 


environment 


sive analysis. 

@ Payload of instruments, including 
television camera and possibly other 
scanning svstems, will be incorporated 
in the capsule to augment the human 
pavload 





President Asks Sweeping Defense Reorganization 





Washington—Sweeping revision of the U. S. defense organi- 
zation that would concentrate operational and financial con- 
trol with the Defense Secretary and reduce the three services 
to essentially logistics and training agencies was proposed last 
week by President Fisenhower. 

The proposals run directly counter to bi-partisan bills already 
before Congress that would strengthen the roles of the Joint 
Chiefs of Staff and the three service secretaries. The Eisen- 
hower recommendations to Congress would reduce the author- 
ity of the joint chiefs, who would relinquish much of their 
command functions, and of the service secretaries who would 
be “relieved of direct responsibility for military operations.” 

Defense Secretary also would be given broad authority and 
control over military research and development activities with 
the assistance of a new Director of Defense Research and 
I’ngineering who would replace the present Assistant Secretary 
of Defense for Research and Engineering. The new director 
would “tank immediately after the service secretaries and above 
the Defense assistant secretaries. His salary would equal that 
of the three service secretaries. 

Here is the President’s program as outlined in his message 
to Congress: 

@ Strategic planning and basic operational direction. 
roles should rest “not with the separate services but directly 
with the Secretary of Defense and his operational advisers, 
the Joint Chiefs of Staff.” 

@ Unified operational commands. “I intend that . . . our 
operational forces be organized into truly unified commands. 
. . . They will be in the Department of Defense but separate 
from the military departments.” 

@ Chain of command. “I consider this (present) chain of 
command cumbersome. . . . Accordingly, I have directed the 


These 


Secretary of Defense to discontinue the use of military depart- 
ments as executive agents for unified commands.” 


@ Joint Chiefs of Staff. “I am . . . issuing instructions that 
their function is to advise and assist the Secretary of Defense 

. and not to perform any of their duties independently of 
the Secretary’s direction.” 

The President also asked Congress to change present law 
to allow each chief to delegate major portions of his service 
responsibilities to his vice chief to allow him to make his staff 
job his principal duty. 
® Service secretaries. ‘The secretaries, relieved of direct oper- 
ational responsibility, “‘will be better able to assist the Secre- 
tary of Defense in managing the vast administrative, training 
and logistics functions of the Defense Department.” 

@ Research and development. ‘The Defense Secretary's con- 
trol over organization and funds should be “complete and 
unchallengeable.”” Most research activities already under way 
would continue within the military departments. New projects 
that require “central direction” would go to the Defense 
Secretary. 

@ Financial control. Appropriations should be made in “such 
fashion as to provide the Secretary of Defense adequate 
authority and flexibility to discharge his heavy responsibilities. 
This need is particularly acute in respect to his powers of stra- 
tegic planning and operational direction.” 

@ Promotions and transfers. Before officers advance beyond 
the two-star level, they must establish their ability to work 
objectively, extreme service partisanship.” The 
President will consider nominations above the two-star level 
“only on recommendations of the Secretary of Defense.” ‘The 
Secretary also should be authorized to transfer officers between 
services, “primarily in technical fields.” 


“without 
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e Atlas, Titan or Thor ballistic missile 
propulsion components might be used 
as the booster stage, although present 
plans pinpoint no particular rocket 
powerplants. Second stage would be 
another off-the-shelf rocket, and a third 
stage might require some special modi 
fication or development. Liquid propel 
lant powerplants probably would be 
selected because it is felt G-forces could 
be controlled more precisely than with 
solid propellant rockets. 
¢ Launching would be from Air Force's 
Missile Test Center at Cape Canaveral, 
Fla., or from Navy's National Pacific 
Missile Test Range at Pt. Mugu, 
Calif 
¢ Probably two manned capsule systems 
would be required as standby units, each 
ready to be substituted for the original 
mounted capsule if countdown were in- 
terrupted and shoot delayed appreci 
ibly due to last-minute difficulties. This 
approach probably would be required 
because it might not be feasible to re- 
tain the subject, scheduled for the 
flight, for a prolonged period under the 
sealed condition necessary for out-of- 
atmosphere existence. 
® Retrorockets would be used for slow- 
up during the re-entry phase. Full con- 
trol of the dynamics and heat problems 
involved in capsule re-entry have not 
been fully solved. A wide variety of 
devices are being studied to bring termi 
nal velocity to a livable level including 
metal parachutes / 
e No research breakthroughs, or dras- 
tically new materials or insulation will 
be necessary to bring the various as 
pects of the program into readiness for 
the ultimate firing phase, but numerous 
refinements will be required in many 
areas 

Capsule is not now available in the 
form that would be needed, but de- 
velopment of this unit with character 
istics sufficient to ensure survival of the 
enclosed observer subject during orbit 
and re-entry is not considered a ver 
difficult task. 
@ARDC’s Ballistic Missile Division 
headed by Maj. Gen. Bernard Schriever 
also would support this Man-in-Space 
program. BMD’s function would be to 
feed to ARDC headquarters results of 
theoretical studies and other data re 
lating to re-entry factors, including lift 
and drag evaluations specifically related 
to the capsule 
e Air Force candidates to ride the cap- 
sule will be on a volunteer basis. Indi 
cations are that no difficulty will be 
encountered in obtaining enough of 
these volunteers to form a pool from 
which to screen the three to six finalists 
who will be involved as the subject for 
an orbital shoot plus standbys. Rigid 
physical requirements and participation 
in specially planned training course 
would be required from all of the 
volunteers. 
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Wizard Reactivated 

Washington—Air Force Wizard anti-missile weapon system was reactivated last 
week by a directive from Defense Department missile czar William Holaday 
authorizing funding of four contractors programs for the remainder of Fiscal 1955 

Holaday’s action released about $3 million in USAF Fiscal 1958 funds to con 
tinue both the Convair-Radio Corp. of America and the Lockheed-Raytheon Corp 
projects under the Wizard program until July when Fiscal 1959 money will 
became available. This action reversed Holaday’s directive of January 16 (AW 
Jan. 27, p. 18) in which he assigned sole development responsibility for anti-missile 
weapons systems to the Army for development of the Nike-Zeus program by 
Douglas Aircraft Co. and Bell Laboratories. RCA was directed by Holaday to 
proceed with development of advanced radar required for the anti-missile program. 
But no funds were provided for any part of the USAF Wizard program, including 
RCA, beyond March 31 under Holaday’s previous order. 

Abandonment of the Wizard development program by order of Defense Secretary 
Neil McElroy on Holaday’s recommendation touched off a bitter USAF and 
congressional row (AW March 17, p. 19) over the advisability of concentrating 
on a single, relatively unsophisticated anti-missile weapon system while the entire 
problem was still in an early development stage. 

Lt. Gen. Donald Putt, USAF deputy chief of staff for development, and Lt 
Gen. C., S. Irvine, deputy chief of staff for materiel, strongly criticized the McElroy 
order canceling Wizard and assigning sole development responsibility in this field 
to the Army’s Nike-Zeus program in testimony before congressional committees 
They contended that the entire problem was in too early a development stage for 
any decision on a particular system and urged that two, and possibly three, lines 
of exploratory development be continued for at least another year or two before 
a final decision was made. They also criticized the Nike-Zeus system's capability 
because of its admitted inability to detect enemy decoy tactics with ballistic missiles. 

Gen. Putt was severely reprimanded for his congressional testimony on Wizard 
by Defense Secretary McElroy and has since confirmed long standing plans to retire 
from USAF in June after completing 30 years service. On March 3, after the 
congressional row, USAF Secretary James Douglas sent a letter to McElroy request 
ing that the Wizard program be re-examined at Defense Department level with 
a view to providing funds to continue it beyond the March 31 deadline set by 
Holaday. The answer from Holaday to this request was dated March 20, just 
eleven days before the fund cutoff was scheduled to become effective. 

USAF officials have testified before Congress that approximately $72 million was 
earmarked for the Wizard program in Fiscal 1959. 

Congressional critics of the Wizard cancellation based their opposition on two 
points: 
© Putting all the anti-missile development funds into a single program at such an 
early stage in the attack on the whole problem of defense against ballistic missiles 
© Defense Department using control over funds appropriated for individual military 
services to alter roles and missions. Defense Department has previously assigned 
USAF the mission of area defense and the Army point defense out to a range of 
approximately 50 mi. Anti-missile defense is essentially an area problem with detec 
tion requirements up to 3,000 mi. and interception requirements to ranges of 1,000 
mi. and altitudes up to 500 mi. 





e Fewer on-the-spot offers were n 





— e 
Recruiting Is Brisk 
—_ . 
But Selective at IRE 
New York—Engineer recruiting at the 
Institute of Radio Engineers conven 
tion here—expected by many recruiters 
to be a barometer of things to come 
was brisk but far short of the frantic 
drives of past veat 
Spot check of a few of the several 
dozen firms that reserved recruiting 
suites for the IRE show confirmed 
AvIATION WeEeEx’s earlier findings (Mar 
24, p. 18) that recruiters generally arc 
being very selective 
e Number of engineers interviewed this 
year was about the same as last vear tor 
companies that recruited both years 


this vear 

Most companies preferred to wait 
invite the better prospects out to then 
plant for a two-wav inspection 
e Much less window shopping than in 
previous vears. Engineers who came in 
ippeared to be seriously looking for em 
plovment 
e Large salary increases are not being 
used as major inducements by recruit 
ers. Recruiters generally were prepared 
to offer 10 over the present salar 
perhaps up to 20 in certain special 
Cases 
e Sizable percentage of engineers seck 
ing jobs come from smaller companies 
that have been hard hit by last vear’ 


defense cutbacks 
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NACA to Spearhead U.S. Space Drive 


By Robert Hotz 


Washington—National Advisory Com- 
mittee for Aeronautics will get the 
major role in developing a_ national 
space technology program under pro- 
posals submitted to Congress last week 
by President Eisenhower. 

I'he President recommended creation 
of a new agency—the National Aero- 
nautics and Space Agency—to do basic 
research and development for both mili- 
tary and civil applications of space tech- 
nology and to organize and operate the 
civil phases of a space exploration pro- 
gram. Nucleus of the new agency would 
be the scientific staff and research facili- 
ties of the NACA. Draft legislation 
detailing the proposals was sent to 
Congress by the Budget Bureau. A 
l'iscal 1959 budget proposal to finance 
the new agency's initial operations was 
being prepared for Congress. 

Che President's space plan called for 
1 reversal of the current roles of director 
ind advisory committee in the NACA. 
Ihe new agency would be headed by a 
director appointed by the President sub- 
ject to Senate confirmation. Director of 
NACA is named by the 17-man 
dvisorv committee whose members are 
ppointed by the President. Under the 
new proposal, the 17-man advisory com- 
mittee would still be appointed by the 
President with nine nongovernment 
civilian members and eight members 
from government agencies most con- 
cerned with aeronautics and space tech- 
nology of which “at least one member 
hould be appointed from the Depart 
ment of Defense.” 

This committee would serve as a 
trictly advisory committee to the di- 
rector rather than as the policy making 
group as it does now in NACA. James 
Harold Doolittle, retired USAF general 
now a vice president of the Shell Oil 
Co., is currently chairman of NACA 
ind Dr. Hugh L. Dryden is director. 
\lthough no names were mentioned in 
the President’s message to Congress, it 
is widely assumed that both Doolittle 
ind Dr, Drvden will continue in similat 
roles in the new agency. Advisory com- 
mittee membership will probably 
change in certain categories to reflect 
more realistically the new agency’s role. 

(Among the principal points regarding 
the new agency in the President’s mes- 


now 


sage were: 
e National Aeronautics and Space 
Agency “‘should be given that authority 
which it will need to administer suc- 
cessfully the new programs under con- 
ditions that cannot now be fully fore- 


seen 


28 


e All resources of the NACA “will im 
mediately be transferred to the new 
agency” on enactment of legislation 
creating it. 

e Pay scales for scientific personnel in 
the new agency will be exempt from 
current Civil Service regulations to 
permit hiring of the best available talent 
at rates competitive with industry. 

¢ Department of Defense and NACA 
are now conducting a review of all 
space projects to determine which ones 
should be transferred to the jurisdiction 
of the new agency. 

e Preparation of an operating plan for 
the new agency by Department of De- 
fense and NACA to “assure support of 
the new agency by organizations, facili- 
ties and other resources of the Depart- 
ment of Defense either by cooperative 
atrangements or by transfer to the new 
agency.” 

e Preparation by NACA of detailed 
plans “as may be required to prepare 
for the assumption by the National 
Aeronautics and Space Agency of the 
responsibilities contemplated for it 
Those plans are to set forth the specific 
new space programs to be initiated and 
are to describe the internal organization, 
management structure, staff facilities 
and funds which will be required.” The 
President specified that NACA is to 
discuss these plans with the National 
Science Foundation and the National 
Academy of Sciences to “determine the 
scientific objectives of our space pro- 
grams.” 

The President’s proposals were the 
results of studies by his special scientific 
advisor, Dr. James Killian, president of 
the Massachusetts Institute of Tech- 
nology, and the temporary staff assem- 
bled for the task 

Although all final plans for the new 

agency are contingent on the¢ specific 
tvpe of legislation endorsed by Congress, 
some of the broad areas in which the 
new agency will move are apparent 
They include 
e Creating an avionics capability for 
research and development work that 
NACA does not now Indica- 
tions are this will be done by a contract 
with a civilian research organization 
rather than by building and staffing a 
new NACA facility. 
e Heavier contracting program with 
industry, research foundations and uni- 
versities. These contracts will fall into 
three categories: basic research and study 
grants, primarily with universities and 
foundations; development hardware con- 
tracts with industry, and _ laboratory 
research contracts such as the require- 
ments for an ay.onics capability. 


pt SSCSS. 


e Expansion of NACA’s existing facil- 
ities to cope with the new role. For 
example, the missile test center at 
Wallops Island, Va., will undoubtedly 
be greatly increased in capability both 
for launching research vehicles and 
development of hardware for space 
exploration. NACA’s Space ‘Techno- 
logy Committee created several months 
ago already has been studving the 
requirements for a launching base for 
exploratory space vehicles with a view 
toward determining the possibilities of 
the best location for a base of this type 
as close as possible to the equator 
Plans for lunar and other types of 
space probes in the next 18 months 
will undoubtedly use existing facilities 
at Cape Canaveral, Fla., or at Camp 
Cooke, Calif. But a new launching site 
for space vehicles probably will be 
included in the new agency's program 
e Continuance of the NACA'’s basic 
research and development on manned 
flight vehicles, ranging from the sub- 
sonic to the hypersonic for the Air 
Force, Navy, Army and civil aviation. 

NACA has been broadening its 
research base since early in 1952 to 
include a heavier role in space techno 
logy in such areas as the X-15 manned 
space research vehicle program; the re 
entry problem and aerodynamic heat- 
ing; new propulsion systems including 
ionic propulsion; nuclear power systems 
and high energy fuels, and structures 
problems. However, under the new 
plan proposed by the President, NACA 
will have to expand its activities heavily 
on the development end of the spectrum 
and enter into the operational field for 
the first time with responsibilities in 
this area for exploratory vehicles in the 
civil phase of the space program 

The President’s proposals for the 
National Aeronautics and Space Agency 
are expected to meet little opposition 
in Congress. Biggest congressional 
demand has been for a specific plan of 
action with a predominantly civilian 
tinge—a requirement which the NASA 
plan meets. 

Opposition plans that gathered some 
momentum in the vacuum created by 
the absence of a specific White Hous« 
proposal are expected to evaporate with 
the appearance of this legislation 
Backers of the Atomic Energy Com 
mission and a cabinet-level Department 
of Science to do this job are pretty well 
conceding to the NASA plan. Biggest 
opposition is likely to come from seg 
ments of the scientific community who 
hoped for a completely new agency that 
would offer more and prestige 
plums to newcomers to the field é 


jobs 
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One major unresolved question is the 
relation of NASA to the Advanced 
Projects Research Agency of the De- 
fense Department. It is unlikely that 
this relationship will be clarified until 
the status of ARPA is clearly defined in 
the Defense Department reorganization 
proposals scheduled to be submitted to 
Congress by the President shortly. How 
ever, creation of the NASA is expected 
to eliminate much of the original, 
planned need for ARPA and strengthen 
the traditional direct relationship be 
tween NACA and the three services 

Ihe President said that, pending en 
actment of legislation creating the new 
agency, he had approved an interim 
program for satellites and lunar probe 
launching under the direction of ARPA 
He also said that, when the new agency 
was created, it would review thes« 
projects to determine which should 
come under its jurisdiction and which 
should continue under the Department 
of Defense. He indicated that the De 
fense Department would continue to be 
responsible for space activities peculiar 
to or associated with military weapon 
systems or military operations. How 
ever, NACA in the past has provided 
2 broad research foundation for military 
acrial weapon systems development 
and will undoubtedly continue in this 
role in the future with perhaps heavier 
reliance on contract operations 


AVIATION WEEK, April 7, 1958 


Ventral Fins Mark F8U-2 


Main external changes on Chance Vought’s F8U-2 Crusader are additions of two ventral 
fins and two airscoops mounted on the tailpipe near the vertical fin for afterburner cooling 
Powerplant of the new version is the Pratt & Whitney J57-P-16 engine. First prototype 
(below) stiH carries the F8U-1 designation underneath slab tail. Note titanium section 
forming the tailpipe which was left unpainted. Flight shot shows second prototype. 





President Requests Additional 
$1.6 Billion for Fiscal 59 Defense 


By Katherine Johnsen 


defense 
Fiscal 1959 


Washington—Additional 
funds of $1.6 billion for 
approved by the President last week 
falls $300 million short of Defense 
Department requests. A total of $1.5 
billion was submitted to Congress by 
the President. Another $136 million 
will be added to the military public 
works budget. Major projects to be 
financed with supplemental funds are: 

e Boeing B-52 Bomber-KC-135 tanker 
program, $400 million to $450 million. 
This is for 39 B-52s—which will con- 
tinue production through the 1960 cal- 
endar vear, and 26 KC-135s. It will add 
one B-52 wing to replace a medium 
range B-47 wing, increasing the num- 
ber of B-52 wings from 11 to 12. 
USAF’s vice chief of staff, Gen. Curtis 
FE. LeMay has said that 14 wings is 
the minimum heavy bomber require 
ment. Financing for 602 B-52s and 
400 KC-135s_ previously had been 
provided. 

e Anti-missile missile program, $30 mil- 
lion. This is for Army’s Nike Zeus 
and Plato programs. 

e Titan intercontinental ballistic 
sile program, $50 million to $100 mil- 
lion. This is to accelerate development 
and provide for construction— 
either one underground base or two 
above-ground bases. Gen. LeMay had 
isked $129 million additional to push 
work on the Titan booster alone. 

e Minuteman multi-purpose _ ballistic 
missile program, approximately $100 
This will accelerate develop- 


mis- 


base 


million 


ment of USAF’s solid propellant ballis 
tic missile project. 

¢ Hound Dog, approximately $100 mil 
lion. This will provide for the first 
major production order to North 
American Aviation for the electronic 
countermeasures missile to be used by 
the B-52. financing totals 
approximately $100 million. 

e Polaris fleet ballistic missile program, 
$350 million to $400 million. This in- 
cludes funds for two additional nuclear- 
powered Polaris submarines and the 
missiles to equip them. Three Polaris 
submarines previously have been pro 
vided for, making a total program of 
five. Navy had urged a program of 
nine. 

e Pacific Missile Test Range, Pt. Mugu, 
Calif., $36 million. This will finance 
“minimum” instrumentation of the 
east-west tracking range across the 
Pacific, including instrumentation of 
some tracking aircraft 

e Anti-submarine warfare, $120 million 
to $125 million, including $4 million 
for ASW aircraft. 

Sen. Henry Jackson (D.-Wash.), 
chairman of the Atomic Energy Mili- 
tary Applications Subcommittee, com 
plained that “it is inconceivable that 
the administration would order less 
than one complete wing of B-52s, which 
with spares totals 52 planes, and the 
35 KC-135 tankers it would require to 
support a full wing of B-52s at the ratio 
of two tankers for each three B-52s.” 

Jackson also protested that “equally 
disappointing is the half-hearted effort 
the administration is making with the 
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Supplemental Requests for Fiscal 1959 
Washington—Following is a partial breakdown of the administration’s requests 
for supplemental Fiscal 1959 funds: 
(000 omitted) 
Original 
Estimate 


2,069,105 


5,888,800 
2,146,000 


New 


Increase Estimate 


$520,000 
498,700 


$180,000 


27,700 


$340,000 
471,000 
1,623,100 


1,405,000 218,100 


23,490 
3,460 
109,040 


2,092,595 
844,008 
750,085 


840,548 
641,045 


6,407,200 
2,195,700 
728,000 


518,400 
49,700 


719,000 9,000 








Polaris system We should pro 
vide funds now for an immediate start 
on a minimum of 15 Polaris submarines 
and work as rapidly as possible toward 
a goal of 100.” Other deficiencies, ac 
cording to Gen LeMay are 
e North American X-15. Gen. LeMa 
has testified that $42.2 million more is 
needed promptly to adapt boosters to 
USAF’s high-altitude vehicle 
e Chemical bomber program. Gen 
LeMay has urged an additional $42 
million to expedite the program 

With the acceleration of numerous 
programs, Defense Department has 
raised its estimates of expenditures 
Spending for Fiscal 1958 is now esti 
mated at $39.5 billion, instead of $39 
billion; and for Fiscal 1959, at $40.3 
billion, instead of $39.8 billion 

The $1.45 billion request to C 
gress last week is divided: USAF, $5 
million; Navy, $453 million; Army, 
$246 million; and Advanced Research 
Projects Agency, $180 million, to sup 
port anti-missile missile, satellite and 
other programs 


r¢ search 


Super Bomare Could 
ry. a al 
rriple Current Speed 

New York—Speeds triple those 
reached by current production ramjet 
engines of the Boeing Bomarc are at 
tainable for the Super Bomarce within 
today’s state of the art, permitting it to 
attack targets well outside the earth’s 
atmosphere, Roy E. Marquardt, presi 
dent of the Marquardt Aircraft Co., 
told the New York Socicty of Security 
Analysts here last week. 

Improved ramjets developed in_ the 
program for the 400-mi. range 
booster Super Bomarc have been test 
flown on Lockheed’s X-7 ramjet test 
vehicle at Mach 3.95 and at altitudes 
higher than 100,000 ft. Maximum speed 
for the current Bomarc is Mach 2.5 

Marquardt’s annual report, distrib 
uted at the meecting, depicted the 
evolution of Marquardt’s engines for 
the Bomare and future projects begin 
ning with the RJ43-MA-1 tested in the 
X-7A-1. From this evolved the RJ43 
MA-3 for the XIM-99A Bomarc, the 
RJ43-MA-5 _ originally intended for 
Lockheed’s Q-5 drone and the RJ43 
MA-7 for test in the X-7A-3 and use in 
the XIM-99B Super Bomar 

Also shown as developments are the 
RJ57 engine with no test vehicle or 
application specified and the RJ59 
engine for test in the X-7A-2 and a 
project indicated but not named. 

All these engines were listed under a 
general heading of supersonic. An 
undesignated hypersonic engine was 
listed as in existence since 1955. The 
chart indicated both the Super Bomar 
and the nuclear ramjet engine would 
be in existence before 1960. 


S( lid 
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Marquardt, which is just completing 
a research facility at Van Nuys, Calif., 
tor testing small engines and compo 
nents at speeds up to Mach 12, also 
visualizes use of ramjets in space. 

Ramjets might be used to boost 
rockets to high altitudes for launching 
for establishment of space stations, at a 
great saving in takeoff weight. Mar 
quardt said, adding: “such stations, in 
turn, I believe, will eventually be used 
is launching platforms for true inter- 
planetary vehicles—powered I am sure, 
by other Marquardt engines we are 
already studying.” 

The company, with its own funds, 
also has been studying the recombina 
tion ramjet (see p. 65). 

Ramjets have capability for very high 
altitudes if speeds are high enough, 
Marquardt believes. At 6,000 mph., he 
said, compression ratio of a ramjet is 
on the order of 1,000 to 1. Thus a 
ramjet could operate at these speeds as 
cficiently as at sea level in an atmos 
phere one thousandth as dense as sea 
level 

Marquardt has contracts for or is in 
terested in several nearer-term projects, 
including 
¢ Nuclear ramjet. Marquardt’s new 
Astro Division is associated with the 
University of California Radiation Lab 
oratory and North American’s Atomics 
International in Project Pluto to develop 
this engine. Marquardt said that this 
project now is a relatively small com 
pany effort. 

e Manned ramjet bomber. Marquardt 
said current thinking on this vehicle is 
in the Mach 4-6 speed range. Such 
project (AW March 31, p. 18) could 
eventually lead to commercial ramjet 
transports, Marquardt said. In this con 
nection he disclosed his interest in the 
French Leduc tvpe of piggy back 
launching svstem as an efficient and 
economical method for bringing ram 
jets to operating speeds. Marquardt said 
Leduc’s setbacks on obtaining support 
from the French government had pre 
vented progress on an agreement 

e High energy fuels. Boron fuels look 
particularly attractive in .ramjets, Mar- 
quardt said, because the problem of de 
posits on moving engine parts met in 
turbojets is absent. Olin Mathieson 
Chemical Corp., associated with Mar 
quardt in the Omar combination, r 
ports its boron fuel program is in its 
infancy, but expects significant develop 
ments by the end of the vear 

Sales of $39,865,000 and earnings of 
$1.62 a share on profits of $903,000 for 
1957 were reported by Marquardt. Pro 
gressive improvements in earnings 
through 1961 were forecast as the com- 
pany switches over to fixed price con 
tracts this vear; these sales will not ap 
pear in company earnings until next 
vear, however. Cost-plus contracts now 
make up 95% of the company’s sales. 
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X-15 Space Suit, Seat Tested 


Effect of high speed wind blast on X-15 research plane ejection seat and pilot pressure 
suit is under evaluation at USAF Flight Test Center experimental sled track at Edwards 
AFB, Calif. Dummy clad in suit is prepared for run (top photo). Seat vanes are stabilizers 
designed to keep seat from tumbling after ejection. Seat also features shock wave plate 
(between dummy’s feet) which interrupts wave, reducing pressure on pilot by one-third 
Sled, powered by solid propellant rockets, starts run (below 





HULL section awaits installation of engine and rotor head in Sikorsky 
experimental shop. Helicopter in background is $-55. 
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oe <a 
T58 TURBINE engine has fairing skin installed before placement on 


S-62 fuselage. Opening at top right is for rotor head. 


TAIL stabilizer has been moved to upper section; note second hull under 
construction at left. Tail fairings have not been installed. 
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HELICOPTER boat hull has passed waterproofing tests. 


Design is said to give improved water characteristics. 


$-62 Nears Completion; 
Second Hull Under Way 


Production of S-62 helicopter with flying boat hull, 
is proceeding rapidly at Sikorsky Aircraft Division of 
United Aircraft Corp., and the May schedule for first 
flight is expected to be met easily. Aircraft is powered 
by General Electric T58 gas turbine engine and uses 
parts from Sikorsky $-55 (AW Dec. 30, p. 25). Sea 
going hull utilizes Fiberglas fairings at rear and bottom 
of tail section and on forward section of both sponsons. 
Engineers are considering construction of entire Fiber- 
glas hull for future model. Electrical equipment and 
flight control linkage is located in special compartments 
on main cabin’s forward bulkhead, for easy access and 
maintenance. Major production change from original 
drawings was repositioning tail stabilizer to top of sec- 
tion, from previous position on tail section near fuselage 
top. Aircraft, designed for commercial use, will have 
full power available up to 17,000 ft. 


— 
4» di, “ 


= as a 





a 


DOORWAY connects crew, passenger compartments. 
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Moon Shot Vehicles Near Assembly 


Washington—l'irst test vehicles for 
the Air Force Ballistic Missile Division 
moon shot program authorized by the 
Advanced Research Projects Agency are 
niearing the assembly stage 

Early firings are planned for the 
Douglas Thor first stage and for the 
stage which Aerojet 
General second-stage engine from the 
Vanguard. The moon probe vehicle's 
third stage which still must be devel- 
oped will be used later when the com 
plete rocket is tested. 

The moon probe brings to a mini 
mum of eight the number of major proj 
ects in progress or just beginning at 
BMD. These are Atlas, Titan, Thor, 
\WS-117L Pied Piper, Minuteman, an 
out-of-the-atmosphere explosion of 
[hor nuclear warhead for Operation 
Hardtack, moon probes and the propul 
sion part of the man-in-space project 
designed to return a man from orbit in 
page 26). 

Exact management implications ot 
the Administration’s moon shot pro 
grams, ARPA’s first move to bypass the 
Pentagon and cut red tape, were not 
completely clear last week 

ARPA used its authority to deal 
lirectly with Air Force and Army de 
velopment agencies and assigned them 
the task of implementing the moon 
probes (AW March 31, p. 17). The 


service secre 


second uses an 


1959 (see 


circumvented the 
taries, military staffs and research and 
development commands to achieve 
what ARPA officials term “close man- 
agement.” 

Only the initial step of this close 
management has been announced. 
USAF’s Ballistic Missile Division and 
the Army Ballistic Missile Agency will 
submit their moon probe proposals to 
ARPA as directed. ARPA will then re- 
vise and modify them as considered nec 
essary. Otherwise, the degree of free 
dom to be granted the commanders of 
BMD and ABMA is uncertain. 

While this method of administering 
a development program sets a precedent 
in the Pentagon, it is not the only 
method ARPA is considering or has the 
authority to employ. A spokesman listed 
three methods ARPA could use: 

e Award a contract directly to a private 
firm and then assign the administration 
of the contract to one of the services 
e Authorize a development command 
of one of the services to proceed with a 
specified project as was done with the 
moon probe projects. 

e Assign work through the service sec 
vetaries, as was done with the anti- 
missile missile program, ARPA’s other 
responsibility to date. 

In the direct line of command from 
ARPA to the service development 
agencies on the moon probe project, 


move 
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carbon copies of communications wer¢ 
sent to the service secretaries. ‘lo mak« 
certain that ARPA development work 
does not interfere with ballistic missile 
projects already in progress at BMD and 
ABMA, coordination is maintained 
with William Holaday, Defense Depart 
ment director of guided missiles 

Actual tasks that have been assigned 
are three moon probes for BMD; onc 
and possibly two probes for the Army 
Ihe Army also will launch two or thre 
additional earth satellites 

Ihe probes are intended to explore 
space near the moon and back 
information on the moon's  surfacc 
gathered by a “mechanical 
scanning device’’ that will be developed 
by the Naval Ordnance ‘Test Station, 
at Invokern, Calif. Under present plans, 
the picture the scanning device will re 
turn to earth will be cruder than a regu 
lar TV picture. Simplicity of equip 
ment is dictated by size of probe vehick 


F-100D With Pilot 
Makes Zero-Launch 


Los Angeles—Using a solid propellant 
rocket booster, a North American Avia 
tion F-100D recently made a successful 
zero-launch at Edwards AFB. Launch 
was of a piloted aircraft, with North 
American engineering test pilot A. W 
Blackburn at the controls 

Launch was effected with the airplane 


sc nd 


ground 


al 
— 


- 
. 


vel 


having its gear, flaps and wheels ex 
tended, as well as the leading edge slat 
No external stores were Gros 
weight at launch was about 33,000 Ib 
Angle at launch was 20 deg 
parameter. Early experience 
ing “iron cross 
ipproximated the F-100D in size, area 


carried 


, a critical 
in launch 
dummies which closely 
mass distribution and center of gravit 
showed that launch at one degree tor 
steep an angle resulted in dummy px 
forming a loop 

Ihe aircraft takes off with full engin 
power and afterburner, 
gether with a booster bottle to supph 
thrust vector which not 
sufficient 
steady rate 

Spectators at the Edwards launching 
f NATO officers. A 
launches 
numb 


operating t 


only achieve 


speed but also altitude 


included a group < 
signihcant 
be in | uropean areca 
of tactical air units are deploved 
Adding to the tactical significance of 
the zero launch is the fact that 
F-100D aircraft already in field oper 
tional service with Air Forc« 
stressed for thi 
basic structural modification to 
zero launch capabilities 
While the F-100D is the 


Century-series airplane that has unde: 


use of zero woul 


wher d 


vstem 


units 
maneuver, need n 


issumM 
only current 


gone a_  zero-length-launch program 
there is a possibility that aircraft sucl 
as Lockheed’s F-104A_ mar 
similar development 

l'-104A is 
the F-100D 
structural 


length launch capabilities 


underg 


lighter tha 


require no malo 


considerabh 
would 


redesign to assume zer 


ys. 
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Army Drone Constructed of Plastic 


Zero-length-launched, recoverable Army SD-2 all-weather surveillance drone’s wing, fuselag: 
and tail components are of laminated plastic construction for ease of replacement, repair 
Drone was designed and developed by Rheem Manufacturing Co., Downey, Calif. 





General Dynamics 
Sales at $1,500,000,000 


New York—General Dynamics Corp 
net sales in 1957 reached a record high 
ind passed the billion dollar mark for 
the second consecutive vear. 

Net sales totaled $1,562,538,900 
compared with $1,082,861,349 in 1956. 
Net earnings, also a_ record, were 
$44,278,763 compared with $35,687,- 
692 in 1956 or $4.80 a share compared 
with $4.01 a year earlier. 

The corporation includes the Con 
vair and Canadair divisions as well as 
non-aviation segments. Other financial 
reports: 
¢ Fairchild Engine and Airplane Corp. 
Earnings dechned sharply in 1957 
largely because of the charging off of 
$8,710,537 of current earnings to ex- 
penses of the F-27 turboprop transport 
Earnings were $503,331 on 
$158,621,612 or 17 cents a 
share, compared with earnings of 
$1,951,484 on sales of $155,076,754, 
equal to 64 cents a share for 1956. 

Had it not been for the F-27 invest- 
ment, profits would have ranked with 
the best vears in the company’s history, 
the report said. This same program will 
produce a sizable loss for the first part of 
1958, the report said, but the rest of 
the year should show a profit. The first 
l’-27 is scheduled to fly this month. 

e Lear, Inc. Sales of $64,692,576 in 
1957 topped the 1956 total of $63,- 
100,000, a previous record for the com- 
pany. Net income declined because of 
government stretchouts and cutbacks 
from $1,506,018 or 65 cents a share in 
1956 to $858,921 or 36 cents a share. 
e Curtiss-Wright Corp. Diversification 
into commercial fields helped hold sales 
ind earnings at high levels. Sales in 
1957 totaled $598,621,622, with earn- 
ings of $40,075,582. The 1956 totals 
were $571,064,793 for sales and $43,- 
153,518 for earnings. 

e Ryan Aeronautical Co. First quarter 
1958 carnings showed a 72% increase 
over the same period last year—$510,146 
compared with $296,656. Sales for the 
same period totaled $13,033,949 com- 
pared with $12,220,314 for the period 
a year ago, indicating an improvement 
in the ratio of profit to sales. 
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Army Developing 
Long-Range Drones 
developing 


both short and long-range reconnais- 
sance drones equipped with radar, in- 


Washington—Army _ is 


frared, television and/or cameras for 
combat surveillance, Lt. Gen. Arthur 
G. Trudeau, new chief of Army re- 
search and development told the Armed 
Forces Communications and Electron- 
ics Assn. last week. 
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Lycoming Engine Built 
For Business Planes 


Latest powerplant in the Lycoming 
engine line is six-cylinder direct drive en- 
gine developing 250 hp. Intended for 
business aircraft application, the first air- 
craft to be powered by the new engine 
will be an improved version of the Piper 
Comanche. 

Engine, designated Model O-540-AlA 
weighs 396 Ib., giving it a hp./Ib. ratio 
of .63 to 1. Fuel is minimum 91/96 
octane. 

Standard engine accessories include 12- 
volt Delco-Remy starter, generator, volt- 
age regulator, Marvel-Schebler MA45 
carburetor and Bendix S6LN20 (right) 
and S6LN21 (left) magnetos. Propeller 
governor drive, duel pump drive, vacuum 
pump drive, and hydraulic pump drives 
are offered as optional equipment as well 
as 12-volt 35 and 50 ampere generators, 
and 24-volt starter and generator. Engine 
has CAA certificate No. 295. 











Gen. Trudeau, a civil engineer and 
graduate of West Point, takes over the 
post formerly held by Lt. Gen. James 
Gavin, whose resignation became effec- 
tive last week. 

Army will need 11 navigation aids 
and other methods for controlling the 
“thousands of Army aircraft which we 
will use,” Gen. Trudeau told the 
AFCEA. In the field of reconnaissance, 
Gen. Trudeau said the Army “cannot 
properly employ weapons with ranges 
of hundreds of miles without a com- 
mensurate increase in our target acqui- 
sition capability . . . one of the greatest 
challenges we face today.” 

The new chief of research and devel 
opment also called for increased use of 
computers and automatic data process 
ing in logistics and administration, in 
air defense and counter-missile systems 
Army also needs better training simu 
lators for its aircraft and missiles, he 
added. 


Atlantic City Chosen 
As AMB Test Center 


Washington—Atlantic City, N. J., 
Naval Air Station has been selected by 
the Airways Modernization Board as 
site for its new National Aviation 
Facilities Experimental Center that will 
be used to evaluate new traffic control 
systems and techniques. 

Occupancy and operation of the new 
center could begin as early as July of 
this vear if negotiations are speedily 
concluded with Atlantic City officials 
for use of the required land, according 
to AMB Chairman Elwood Quesada. 

Selection of Atlantic City from the 
nearly 1,800 possible sites considered 


was based on a number of factors, in 
cluding: 

e Both free airspace to the cast and 
relatively dense civil-military traffic to 
the west will enable facility to conduct 
experimentation tests over the ocean, 
vet evaluate systems and_ techniques 
later under operational conditions. 

e Established facilities and __ plant, 
which will be vacated by Navy, mini- 
mize the new investment required and 
will enable AMB to put new facility 
into operation quickly. 

¢ Variety of weather conditions, includ 
ing a number of overcast days, provides 
the type of environment needed for 
AMB tests. 

e Proximity to first SAGE air defense 
system installation will simplify inte 
gration of new trafic control system 
developments with SAGE system. 

e Availability of carrier-based aircraft 
eperations for participation in AMB 
system tests. 

Atlantic City site will continue to be 
used for commercial airline operations, 
Quesada says. Facility is expected to 
cmploy approximately 225 technical 
and professional AMB personnel during 
Fiscal 1959 and will have a $12 million 
budget for its first year’s operations. 


News Digest 





Vertol Aircraft Corp. rolled out it 
Model 107 tandem rotor helicopter de 
veloped with company funds and began 
ground tests at Philadelphia Interna 
tional Airport. Helicopter, powered by 
two Lycoming T53 turbine engines, will 


ied 


fly this month (AW Feb. 17, p. 23). 


Argentine Airlines is buying Comet 
IVs to replace DC-7s on its routes be 
tween Argentina, London and New 
York. Manufacturer de Havilland last 
week had not confirmed final settlement 
of the contract, but it is understood 
at least six of the four-engined jets arc 
involved in a $20 million order. Deliv 
cry is expected this year. 


Republic Aviation Corp. employes 
last week called a strike for midnight 
Wednesday but returned to work next 
morning without setting up picket 
lines at Farmingdale, N. Y., on orders 
of International Assn. of Machinists 
negotiators. Union and management 
last week were huddled in last ditch 
sessions in attempt to avert the walkout 
Major issue is wages. Union wants in 
creases from 26 to 28 cents an hour; 
company offer is 10 to 12 cents. Union 
said 3,000 members voted to strike, 
900 dissented. 


Chrysler Corp. has received a $25, 
67,293 Army contract for Jupiter sparc 
parts and components for training. 
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EEKMCO ANNOUNCES 


shee” , -»-a new electro-mechanical actuator 
DP to drive airborne cargo bin 
W) conveyor systems 


EEMCO electro-mechanical rotary actuator Type D-961 has been developed for 
use on airplanes to drive their baggage bin conveyor systems. Operated either 
electrically or manually, the actuator moves the bins forward or aft, and holds 
the bins in any desired place. 

This new EEMCO rotary actuator consists of an intermittent duty 200 volt, 
3-phase, 400 cycle AC motor and gear box. It is electrically reversible and 
includes an AC operated brake, thermal overload protection, manual drive input 
shaft, and reverse torque lock mechanisms. 

The unit is designed for normal operating load of 810 in. Ibs. torque at 16 rpm, 
1.4 amps, and meets all pertinent military specifications. The maximum static 
load without permanent deformation is 5100 in. Ibs. 

EEMCO specializes in the design and production of precision-built actuators 
and motors. The majority of the latest and fastest aircraft and missiles carry one 
or more EEMCO systems. Prime contractors of civil and military aircraft rely on 
EEMCO’s years of experience in the exclusive design and production of motors, 
linear and rotary actuators. 





SPECIFICATIONS FOR TYPE 0-961 
Motor: 

200-volt, 3-phase, 400-cycle 

AC motor with gear box. 
Normal! operating load : 

810 in. Ibs. torque 

at 16 rpm, 1.4 amps, 
Maximum static load; 

5100 in. ibs. 
Weight: 

12 pounds, 
Qualification: 


Type D-961 has been designed and 


qualified to meet applicable 


military and aircraft manufacturers’ 


specifications. 


Your inquiry is invited, 


GEMCco)etectRIcAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California + Telephone REpublic 3-0151 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 














among scientific, military, 
government and industry men... 


Aviation Week is tirst 


In the rapid-paced, dynamic field of space technology, 
missiles have captured the imagination and attention of the 
world. And because Aviation Week editors were on the scene 
when the first missiles were developed, they know what 
efforts in research, development and engineering work lie 
behind the missiles now on the way up. This perspective, this 
ability to correlate, this awareness of a great industry 

behind the biggest headlines and smallest component 
account for Aviation Week's accurate reporting of current 
events and deep insight into the future. 




















Aviation Week has been a part of the big events in space 
technology— Aviation Week editorial firsts include such 
memorable missile articles as: The Anti-Missile-Missile 
(4/9/56 issue), How U.S. Taps Soviet Military Secrets 
(10/21/57 issue), the two authoritative series on missile 
guidance—Jnertial Systems (January 2, 9, 16 & 23) and 
Infrared (March 4, 11 & 18 issues)—and annual 

coverage of the International Astronautical Federation 
since its founding in 1950. Aviation Week features have 
shaped both technical thinking and defense policy. 













Aviation Week gets there first . . . to the events, the people 
who make the events happen, to the interpretation behind 
the events. And its weekly format means that technical 

information arrives fresh, in time to be meaningful. 













This kind of on-the-spot coverage has paid off in world-wide 
and industry-deep audiences ... has made Aviation Week the 
most quoted publication covering missile progress— 

and all phases of the aviation industry. During 

1957 alone, more than 368,000 AW reprints were bought 
by U. S. and foreign manufacturers, military and 
government agencies, universities and scientific institutions. 
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First in Space Technology, Technical Coverage, Editorial 
Quality and Impact, Aviation Week is number one among 
Aviation Technical and Management Publications in 
Circulation, World-Wide Distribution and Advertising Linage. 
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Financial Crisis Hits All-Cargo Airlines 


recession, 


Business 
CAB gets first all-cargo airline subsidy request. 


By Glenn Garrison 


New York—Critical 
touch-and-go financial history of domes 
tic all-cargo airlines appears to have 
been reached after nine vears of the air 
freight experiment. 

Within the past two months, two of 
the four domestic all-cargo certificate 
holders have formally told Civil Aero- 
nautics Board they cannot carry on un 
der present conditions. The first request 
for all-cargo airline subsidy has been 
presented to CAB and at least one more 
is almost sure to follow 

Business recession, harder-to-get mili 
tarv contract work, CAB regulatory 
policies, and competition from com 
bination carriers are high on the list of 
reasons given by the all-cargo lines for 
their present predicament. 

Slick Airways in February applied for 
a one-year suspension of service to all 
points served on its certificate, and in 
dications are that the airline will go out 
of business unless conditions change. It 
plans to ask for subsidy within the next 
few weeks. Riddle Airlines last month 
asked for subsidy mail pay to enable it 
to survive the economic recession. 

l'lving Tiger Line, though still mak- 
ing money on its overall operations, is 
scriously considering asking for subsidy 
to bolster its common carriage business. 
Che fourth all-cargo domestic airline, 
AAXICO, is relatively new in the cer- 
tificated business and has been proceed- 
ing with caution in this phase 

Ever since Slick and Flying Tiger got 
the first all-cargo certificates in 1949 on 
a temporary, experimental basis, com 
mon carriage business of the all-cargo 
lines has never paid its own way. All the 
cargo airlines, banking on the future of 
air freight, have in effect subsidized this 
business with other activities. But 
though volimes have grown tremend- 
ously, results are disappointing. 

Here is the critical situation as seen 
by each of these all-cargo lines: 

Flying Tiger, lustiest of the three still 
flving common carriage freight, hasn’t 
“got its back to the wall,”’ according 
to President Robert Prescott. But if 
the business decline continues and 
other sources of revenue slacken off, 
“we'll be in trouble,” he said. Regard 
ing other sources, the bidding for Mili 
tary Air Transport Service business is 
becoming stiffer as more aircraft are 
available from various tvpes of airlines. 


point in the 
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regulatory 


policies blamed; 


Prescott said if carriers could “pry 
MATS loose” from 20% of its cargo 
trafic the problem would be solved. 
Some restrictions should be set on the 
manner of contracting military work, 
however, as some operators make 
money-losing low bids to keep equip 
ment operative, he added. 

Flying Tiger will determine within a 
weck or so whether or not to ask for 
subsidy. If the airline does, it can ex- 
pect American Airlines and other com- 
bination carriers to “come down on us 
with all their wrath,” Prescott said. But 
Flying Tiger would expose itself to 
attack rather than let its common car- 
riage business go down the drain. This 
solid and substantial area is where the 
airline wants to build its future, and 
contract business is not interesting for 
the long run. While January and Feb- 
ruarv scheduled volume was best in 
the company’s history, increasing costs 
plus the need for new equipment have 
made the freight operation increasingly 
critical. 

Cargo operations of the domestic 
trunklines have helped develop the air 
freight business, but they have an ad- 
vantage over the all-cargo lines, Flving 
Tiger believes. On many of their routes, 
there is no competition and they can 
make about 22 cents a ton-mile against 
about 18 cents for the airfreighter. ac- 
cording to Flying Tiger. Alternatives 
for Flving Tiger now are: keep plugging 
and trv to get over the hump by present 
means; turn to the government for help; 
or “find some magic way to get the right 
airplane.” 

This airplane exists today—Prescott 
favors the Douglas DC-7D turboprop 
proposal—but money must be found to 
buy it. New equipment like this is ab- 
solutely necessary for survival in the 
competitive airfreight business, he says 

Flying Tiger last vear made a $392,- 
246 net profit before taxes on all its 
operations. Common carrier business 
grossed $9,450,018 and showed a net 
operating loss of $1,614,730. Revenues 
rom other operations such as military 
contracts and North Atlantic passenger 
charters totaled $22,570,024, with a 
profit of $2,006,976. 

Slick plans to apply for subsidy 
within the next few weeks, and observ- 
ers believe the outcome of this request 
mav determine whether the airline re- 
sumes services or not. Meanwhile, the 
carrier is making various moves which 


would enable it to get out of business 
fast if necessary. It has eight DC-4s 
which it wants to sell, and plans to sell 
five DC-6s coming off the line this vear 
hese planes may be sold before delivery 
to Slick, probably to foreign airlines 

Five DC-6s now are flving MATS 
contracts, but volume of business 
doesn’t appear heavy enough to keep 
them all busy. One of the DC-6s is 
going to Alaska Airlines on long-term 
lease this month, and the others are 
up for lease or sale. Other parts and 
equipment are up for sale, and Slick’s 
headquarters building in Dallas is up 
for sale or lease. Despite all these 
moves, the airline savs there is still a 
chance that airplanes will be bought 6 
leased to resume service next vear. De 
cision will be made at the end of this 
vear and will depend on general business 
conditions and what action CAB takes 
on subsidy and other issues. 

Slick’s immediate financial 
leading to suspension was caused by 
slumps in MATS and engine overhaul 
business. In January and February of 
1957, the airline grossed $1,195,000 
from MATS work and $506,000 from 
engine overhaul. In the same months 
of this vear, it grossed $516,000 from 
MATS and $102,000 from overhaul 

Falloff of this business was attributed 
to general cutbacks in military spending 
last year. What MATS work was 
available was hurt by a bid war which 
resulted in some below-cost contracts, 
as Prescott pointed out 

Slick told the Board that it had 
“exercised little of its promotional re 
sponsibility in connection with the de 
velopment of all-freight carriers as 
such. The original certificate pro- 
ceeding consumed over three years of 
procedural maneuvering and, when is 
sued, the certificate was limited in 
scope, it did not include air express. . . 
The renewal proceeding required a sec 
ond lengthy hearing and resulted in an 
other temporary certificate.” 

The airline says one problem has 
been that the tariff structure has never 
been allowed to follow the curve of 
rising costs. Despite increases in 1949, 
1953 and 1956, CAB-set rate mini 
mums haven't provided tariffs high 
cnough to cover rising costs. Another 
factor is CAB restriction against carry 
ing trafhc between points within gen 
eral regions served. 

Despite an intensive cost reduction 
program last year, Slick says, drying up 
of outside business left no monev to 
support the common carriage opera 
tion. And, with the business recession, 


CTISIS 
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the common carriage volume also was 
down—fall auto industry freight and 
pre-Christmas soft goods business, for 
cxample. 

Slick reported a loss of $3,114,000 in 
common carrier operations for the year 
ended June 30, 1957, compared with a 
total system loss for the same period of 
$2,021,000. From the 1957 date to 
Keb. 1, 1958, Slick lost more than 
$1,200,000 for all operations, it told 
CAB 

Riddle does not believe, it told CAB, 
that the Civil Acronautics Act intends 
that “the Board stand by in witness of 
the quiet expiration of the all-cargo in- 
dustry, carrier by carrier. The 
airline said subsidy to ride out the pres 
ent storm was a matter of survival 
AW Mar. 31, p. 32). 

But while seeking aid, Riddle plans 
to help itself and is not turning over 
its problems to the Board “in a gesture 
of helpless desperation.” Recent meas- 
ures of self-help, Riddle’s application 
said, include election of new President 
George L. Giles (in February, with 
former President John Paul Riddle 
becoming chairman of the board); 
cost-cutting moves including 16.1% re- 
duction in employes and temporary 
suspension of service to five cities; modi- 
fication of C-46 aircraft to improve eff- 
ciency; development of new revenue 
sources and traffic. 

Giles told Aviation WEEK that the 
program under his management in- 


cluded a general tightening up of the 


common carrage operation and the 
elimination of “fringe’’ activities such 
as the airline’s T-category C-46 conver 
sion work for other carriers. He said 
performance of such work by Riddle 
had tended to distract from the airline’s 
efficiency in maintaining its own equip 
ment and schedules. Royalties from 
C-46R conversions done by other firms, 
however, are a continuing revenuc 
source. Riddle’s own fleet conversion 
now is being handled by American Air- 
motive, Giles said. 

Riddle has a problem in its relatively 
short-haul situation. One reason serv- 
ices were curtailed, Giles said, was to 
increase average stage length. 

Logair contracts have been a Riddle 
mainstay, but new setup for these air- 
lift operations is expected when con- 
tracts expire in June and hence the 
business 1s uncertain. As of last month 
Riddle had 15 C-46s engaged in the 
Logair work, against 13 of the planes in 
common carriage. 

AAXICO received its certificate in 
1956 and began operation late that year 
to only three of its authorized 15 cities 
on a north-south pattern. It has not 
expanded the route, operates three of 
its 40 C-46s in common carriage to the 
three cities. Seventeen of the planes 
are in Logair work. The other C-46s 
are leased or chartered. Next month 
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TWA Flight Engineers 


New York—Trans World Airlines last 
week became third major U. S. air carrier 
to assign mechanic-qualified flight engi- 
neers as third crew members in jet trans- 
ports. Company decision, latest develop- 
ment in dispute between pilots and 
engineers, was revealed by Warren Lee 
Pierson, board chairman, in a telegram to 
employes. It said that company policy 
will be to use “mechanic-engineer quali- 
fied individuals to perform the flight 
engineering function on TWA jet air- 
craft when the federal regulations require 
a separate crew member to perform this 
function and do not require such indi- 
viduals to possess pilot qualifications.” 

Airlines assigning Flight 
Engineers International Assn. members 
to third crew man spots were Pan Amer- 
ican World Airways and American Air- 
lines. 


previously 











AAXICO will get a DC-6C, which it 
will lease out for a time to reduce de 
preciation and will wait for a suitable 
spot for it on the airline’s routes. 

AAXICO’s approach has differed 
from that of the other carriers. It has 
moved very slowly, gradually building 
freight business, which it savs is still 
losing money but improving. Being 
relatively less committed to its common 
carriage route, the airline has less of a 
problem in subsidizing it. 

As. Prescott outlined previously, it 
seems likely that the trunk carriers will 
come down “with all their wrath” on 
subsidy applications from the all-cargo 
lines. American Airlines, in __ fact, 
planned to file last week an objection 
to any such grant. American’s position 
Riddle in applying for rights to carry 
air mail specifically put its request on a 
service, or non-subsidy, basis; CAB spe 
cifically limited the air mail privilege to 
service rates on the basis that public 
convenience and necessity would per- 
mit no other; neither Riddle nor other 
cargo lines challenged the Board’s au- 
thority to grant this type of mail 
authority; the Board’s interpretation of 
its statutory power to so limit the rights 
was a proper one. 

Riddle and the other carriers have 
indeed in the past strongly disclaimed 
any intention of asking for subsidy. 
Riddle and AAXICO got their first air 
mail rights in 1956; express rights had 
come the previous year. Flying Tiger 
and Slick got their first air mail as well 
as express authority in 1956. 

Combination carricrs have resisted 
any encouragement of the all-cargo 
lines’ development through interven- 
tion in various proceedings involving 
the cargo carriers’ routes. In the Air 
Freight Renewal Case, decided in 1956, 
American’s position was that the record 


of the all-cargo lines showed no public 
need for their services for the transpor 
tation of freight 
tained that the public did not need the 
cargo lines’ services to carry mail 

lhe Board, however, found in part 
that These (all-cargo 
are performing a useful public service 
and their service 
exploit our vast untapped 
potential in the interest of our com 
mercial needs We would be der 
lict in our duty if we did not give them 
as much aid and encouragement for 
economic survival as we can within the 
framework of the act.” 

How fast an aviation picture can 
change is illustrated by testimony last 
April before Senate subcommittee heat 
ings on a bill to give the all-cargo lines 
permanent certification. At that tim 
joseph H. Fitzgerald, director, CAB 
Bureau of Air Operations, told the 
Senators in part 

“As a matter of fact, it 
though in the past 18 months 
all-cargo) industry has finally started 
to achieve the solidity that we had 
hoped for. I do not want to leave the 
impression that the Board regards these 
carriers as shaky at all 
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East Germany Spurs 
ry. 
Jet Transport Plans 

Moscow—East Germany has 
nated 1958 as the starting 
an ambitious jet transport development 
program that 
provements of the East Berlin airport 

Ihe Soviet satellite country has been 
told by Moscow to go ahead with a 
plan that will make Berlin's Schonefeld 
Airport a_ first-class intercontinental 
field able to accommodate aircraft 
weighing up to 352,000 Ib. First stage 
of the project will begin this vear with 
construction of an 11,800 ft. main 
iunwa\ 

East Germany's state-owned airline 
Deutsche Lufthansa, is also looking 
forward to the completion by May | 
of the new Baade Bonin Type 152 
medium-range four-engine jet transport 

Arthur Pieck, Deutsche Lufthansa’s 
director-general, reports that East Ger 
many’s airline trafhe is steadily increas 
ing. Domestically, the carrier's most 
important step last vear was the open 
ing of routes between Berlin, Barth, 
Dresden, Erfurt and Leipzig. Accord 
ing to Pieck, the airline’s goal is to 
provide air service to “every large cit 
and industrial district in the nation.” 

Deutsche Lufthansa is making exten 
twin-engine, four-placc 
Czech Aero-45s and single-engine Rus 
sian An-2s modified in East Germany 
for summer excursion flights. Russian 
designed Il-14 transports are 
being built at a Dresden factory 
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Announcing... 


Two new 


Titanium alloys 


for high temperature 


applications 


MST 821... the highest strength weldable sheet & bar alloy in 400—1000°F range 


MST 2.SAlI-1G6V. .. the first readily formable, heat treatable sheet alloy 


Two new alloys developed by Mal- 
lory-Sharon now extend the high 
temperature usefulness of titanium. 


MST 821 is a weldable sheet and 
bar material with exceptional high 
temperature strength. It offers 
strengths equivalent to similar ti- 
tanium alloys at temperatures two 
hundred degrees higher, in the 400 
to 1000°F range. MST 821 is ther- 
mally stable, and has good ductility 
and formability. 

MST 2.5AlI-i6V was developed in 
response to needs of the airframe 
industry for a sheet alloy which 


would be soft and formable in the 
annealed condition, and which could 
be heat treated, after forming, to 
high strengths while retaining duc- 
tility. With this material, yield 
strength can be as low as 50,000 psi, 
to permit easy fabrication, then in- 
creased to 150,000 psi by heat treat- 
ment. Age hardened sheet has good 


short-time hot strength — about 
100,000 psi yield strength up to 800°F. 

These alloys, now in limited com- 
mercial production, are further evi- 
dence of rapid advances in titanium. 
Use Mallory-Sharon’s outstanding 
technical experience and service on 
your present requirements — or 
future plans—in titanium. 


VI ALLORY-SHARONRN 


—~S 





METALS CORPORATION 


NILES, OHIO 


- Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 








Miami Expands to Meet Traffic Increase 


By L. L. Doty 


Washington—Miami __ International 
\irport last week accelerated its ter 
minal expansion program to prepare for 
a trafic increase this year that is ex 
pected to boost the airport into the 
nation’s top-ranking business field. 

As a result of the recent Civil Aero 
nautics Board decision in the Great 
Lakes-Southeast Service Case (AW 
March 31, p. 30), three major trunk- 
lines will make their appearance on 
the Florida scene for the first time. ‘The 
Board last week announced the details 
of the four new routes it granted in 
the case. 

The new route awards will bring the 
number of U.S. domestic carriers sery 
ing Miami from four to seven and in 
crease the total of all airlines operating 
schedules into the airport to 27 

During Fiscal 1957, Miami Interna 
tional Airport handled 336,000 aircraft 
movements to rank second to Chicago's 
Midway Airport which had 372,000 air- 
craft movements. 

Los Angeles was in third position 
with a total of 290,000 aircraft move 
ments during the vear. 

The new service will increase the 
number of airplane seats available to 
and from Miami bv as much as 45,000 
per month. Each of the four carriers 
involved—Capital, Delta, Northwest 
and Trans World—are convinced that 
sufficient traffic is available to fill those 
seats at a reasonably high load factor 


Airline Plans 


However, Capital, which was granted 
the right to fly between Buffalo-Cleve 
land-Pittsburgh and Florida, was re 
stricted from operating any single-plane 
service from cities on its svstem west 
Cleveland. In its exhibits in the 
case, Capital pointed out that only 58% 
of its trafic potential would be drawn 
from cities it served east of Cleveland. 
Ihe airline feels that the restriction 
denies Michigan cities other than De 
troit direct through-plane service to 
Florida. 

I'rans World Airlines, which was 
granted a route from St. Louis to Flor- 
ida, is expected to open the new route 
with six flights a day to Miami using 
Lockheed Constellations and Martin 
404s. 

Emphasis will be placed on coach 
service in the schedules. 

Northwest will operate DC-7C flights 
for first-class service and DC-6Bs for 
coach service with the new flights 
scheduled to begin about the middle 
of September. 

Delta probably will operate its new 
route between Detroit and Miami on 
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a service pattern similar to that cover- 
ing its Chicago-Miami route. 

Capital apparently is protected equip 
ment-wise as the result of a provision 
in its agreement with General Dynam 
ics Corp. covering the purchase of nine 
Convair 880 jet transports (AW Feb 
3, p. 40). 

‘The agreement states that General 
Dynamics will lease for Capital from 
a third party “up to 10”" new competi- 
tive piston-enginc aircraft at anv time 
after July 1. Since the provision was 
contingent upon the outcome of the 
Florida case, Capital presumably will 
use the leased aircraft to serve its Buf.- 
falo-Miami route. 


Competition for Eastern 


With the exception of the segment 
between Buffalo and Pittsburgh on 
Capital’s routes, all the new services 
will provide additional direct competi 
tion to Eastern Airlines. Of the three 
new carriers entering the Florida mar 
ket, only Capital carries some sales 
identity in Florida as the result of its 
seven-vear-old interchange agreement 
with National Airlines 

Northeast Airlines, which won a New 
York-Florida route in late 1956, has 
run into difficulty in attempting to cap 
ture a large share of the market. In 
explaining its 1957 $4.3 million net 
loss, the carrier admitted that ‘as the 
newest of the three carriers in the East 
Coast-Florida market, we were at the 
greatest disadvantage.” 

Both Eastern and National arc 
strongly entrenched in the Florida area 
and the new route awards promis¢ bitter 
competitive battles for traffic, particu 
larly if the Florida market dwindles 
next vear as it did this season 


Miami Well Equipped 


The Miami airport is well equipped 
to handle the additional trafic load 
from an air trafic control standpoint 
Arrangement of four runways permit 
dual landings and takeoffs under normal 
conditions. Instrument approaches han- 
dled by the Miami air route traffic con 
trol center totaled 4,163 during Fiscal 
1957 as compared with 74,000 in the 
New York area, 59,000 at Los Angeles 
and 51,000 at Chicago’s air route traffic 
control center. 

As a result, weather conditions do not 
normally bog traffic to a standstill as is 
the case at northern airports. Early 
morning ground fog causes some delays 
in February and March, however. 

Terminal facilities are not presently 
adequate to accommodate the new car 
riers and, last week, representatives of 
Northwest and Capital were in Miami 
to discuss temporary measures to handle 


ticket counter and office space and gat 
facihties 

A new terminal now 
tion will be available for occupancy by 
December so that all 
Miami will have sufficient ticket counter 
and waiting room areas 

As a result of the recent route award 
the addition of a sixth terminal loading 
finger will be required to provide adc 
quate gate space 

Under orginal plans, four fingers 
were programmed. A fifth was added 
when Northeast began service last vear 
1 sixth is now found necessary to handle 
the needs of Capital, Northwest and 
TWA. 

The cost of the additional construc 
tion work is covered by the bond issuc 
originally floated for the new terminal 


under construc 


airlines serving 


Route Details 


ire the details of the new routes 
Civil Aeronautics 


Here 
designated by the 
Board 
e Northwest Airlines. 
Miami via Atlanta and ‘Tampa-St 
Petersburg-Clearwater with nonstop 
privileges between any of the southeast 
cities and Chicago. Northwest 
provide — single-planc between 
these points via Chicago and any cities 
west on Northwest's svstem 
e Delta Air Lines. Delta's 
tween Florida and Cincinnati 
tended northward to be 
with Eastern’s present Florida-Detroit 
SCTVICE 

Orlando, Tampa-St. Petersburg-Cleat 
water and West Palm Beach 
added to the route in addition to Miami 
and Jacksonville which the carrier now 
serves 
© Trans World Airlines. TWA was per 
mitted to serve Nashville, Atlanta and 
l'ampa between the terminal cities of 
St. Louis and Miami. Single-plane ser 
ice is permitted from Florida to points 
west of St. Louis 
e Capital Airlines. Capital’s new route 
permits service from Miami to Buffalo 
via West Palm Beach, Tampa, Jackson 
ville, Pittsburgh, Youngstown, Akron 
Cleveland and Erie. Capital is restricted 
from providing any single plane service 
west of Cleveland. It cannot provid 
“local service” between Buffalo 
Cleveland. 

Ihe airline is prohibited from pro 
viding single-plane service between cities 
south of Atlanta and cities north of At 
lanta on its route to Washington. On 
flights between Buffalo and Youngstown 
and between Youngstown and Erie, pas 
sengers may originate and terminate at 
these points, but the flights themselves 
must onginate or terminate at least as 
far south as Atlanta 


Chicago to 
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Fairchild F-27 Transports on Production Line 
Five F-27 Friendship twin turbine-powered transports are in various stages of construction in this photo taken at Fairchild Engine & 
Aircraft Corp. plant at Hagerstown, Md. Company said first production model will fly soon and said engineering tor cargo version is well 


advanced. Friendship will get more powerful version of Rolls-Royce Dart 511 engine by early 1959. 


Pan American Jetliner Seminar 


Details 707 Flight, Crew Plans 


New York—Pan American World 
\irways is making further progress with 
plans for operation of this country’s 
first jet airliners probably sometime this 
fall. 

Various phases of jet operations, ex 
pected to begin on the Atlantic run 
with initial Boeing 707-121s, were dis- 
cussed in detail last week by the airline 
during a Pan American jet seminar. 
Ground handling plans were previously 
reported (AW Dec. 30, p. 28). 

Among the main points: 
ePan American estimates $25,000- 
$30,000 each as the initial cost of com 
bination suppressor-reversers which will 
go on the 707s. The units will cost 
more than $86,000 per airplane per year 
to use, exclusive of maintenance, accord 
ing to John G. Borger, chief projects 
cngineer. They will weigh about 200 Ib. 
per engine. Suppressor-reversers for 
PanAm’s 707s and its Douglas DC-8s 
will cut takeoff thrust 1-24% by manu 
facturers’ estimates. Cruise mileage per 
pound of fucl will be cut 2-4%, or as 


42 


much as 5,000 lb. Boeing reverser is an 
internal cascade 
engine nacelles; Douglas plans an ex 
ternal clamshell type of Pan 
American expects a noise reduction of 


approximately six decibels or more with 


device with louvers in 


device 


suppressors. 
e Spare engines will be carried externally 
on PanAm’s Boeing 707-321s and 
DC-Ss on regular scheduled flights when 
emergencies arise at down-linc points 
Spares will be fitted to attachment 
points inboard of No. 2 engine with 
nose cones and tail plugs installed. In 
crease in drag from the 5,000-lb. en- 
gine will run about 24%. 

e Jet crews will be checked out on a 
straight seniority basis. Acceptance of 
jet jobs has so far been unanimous on 
this basis. Typical transatlantic cockpit 
will be manned by a captain, first officer, 
flight engineer and navigator; extra pilot 
and engineer now carried will be elimi- 
nated because of shorter flight times 
Average age of PanAm pilots is in 
creasing, has reached about 36 yr. Age 


will not affect a pilot’s assignment to 
jets; an older pilot makes up in planning 
what he might have lost in speed, ac 
cording t Atlantic Division Chief 
Pilot C. S. Vaughn 

@ No flight simulator for the 121] will be 
used: simulators for the bigger jets are 
being built and will be Ground 
school for engineers and pilots will re 
quire about 20 working flight 
phase will include at least cight hours 
of static training in cockpits to replacc 
simulator training. Flight program will 
be about the same as with piston equip- 
ment, involving about 20 takeoffs and 
One difference from 
landings without 


used 


da\ -“ 


landings per man 
piston traimimg: no 
flaps. 

Many planned training 
are still tentative pending Civil Acro 
nautic Administration decisions. 
¢ Instrument approach plans have been 
designed to avoid interference with pis- 
ton trafic, and at the same time to 
avoid jet holding below 20,000 ft. Plan 
devised for Idlewild Airport, not vet 
passed on by CAA, calls for an incom- 
ing jet to hold at 20,000 ft. in an 
area now available that is separate from 
the piston holding area. Plane is as 
signed a theoretical slot in the stack, 
and theoretically moves down the ladder 


maneuve;®rs 
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as altitudes become available, without 
actually entering the stack. At 2,500 
ft.. it joins the actual pattern at the 
localizer point and comes in to land 

© Response to application of power for 
go-around is slower with the jet; this is 
not considered a major problem as it 
can be allowed for. 

The jets will utilize anti-skid brakes 
permitting application of any amount of 
foot power without incident. 

e Optimum cruise technique with the 
ets would be drift-up as fuel is burned 
off, with a constant Mach speed. Air 
trafic control, however, won't be able 
to accommodate many planes using this 
method and step climb will be used 
most of the time. On long flights aver- 
age true air speed will be 450 kt. Maxi- 
mum altitudes probably will be 38- 
40,000 ft.; optimum altitude from a 
wind standpoint on the Atlantic will 
be about 32,000 ft. where the core of 
the jet stream is found. 

e Wearing of oxygen masks by crews 
probably won't be necessary, Vaughn 
said, although regulations are still to be 
established. Drop-down masks will be 
available; pilots’ hands will be freed by 
use of new radio units with buttons on 
the control wheel. 

¢ Communications generally will be im- 
proved; higher altitudes will aid VHF 
communications and extend their range. 
Navigation and communication equip 
ment initially will be about the same 
as at present, except for the Kollsman 
integrated flight instrument svstem with 
true air speed indicator. Conventional 
VHF dual communications units will 
use a new tail-mounted probe antenna, 
and PanAm is not sure what results will 
be; from Boeing reports, however, they 
are expected to be good. 

¢ Interiors will follow a “long straight 
tube concept” with facilities at each 
end and centers kept free. Seats and 


bulkheads will be mounted on_ tracks 
with one-inch increments for fast 
change at transit stops. Passenger sery 
ice pod including reading light, drop 
down oxygen masks, public address out 
let, air outlet also will move with the 
passenger seats. Boeing will install the 
‘flexible pod on the wall in the conven- 
tional location; Douglas is working on 
a pod that will be part of the seat and 
move with it. Passenger service will re 
quire one attendant for each galley 
unit on an economy-fare basis; there will 
be four galley units utilizing a new type 
of oven permitting service of 192 tour 
ist-class meals in 36 min. The 121 will 
be operated without berth facilities, 
according to Ken Parratt, passenger serv- 
ice director. Short flight times are the 
chief reason. 

¢ Pressurization equipment will not be 
powered by engine bleed, as is the case 
with the 707 prototypes. Svstem would 
cause a problem in descent control. 
Also, engine manufacturer Pratt & 
Whitnev Division of United Aircraft 
Corp. strongly recommended against it 
because synthetic lube oil will be used 
and if it starts cracking, toxic products 
are formed, Borger said. Instead, air 
driven compressors in three nacelles 
will handle the pressurization systems. 
¢ Impurities in water used for injection 
can cut thrust 10%. The J57 engine 
uses augmentation water at the rate of 
about 40,000 Ib. per engine per hour; 
some 5,300 Ib. will be needed for the 
two minutes of thrust boosting needed 
during takeoff and up to 400 ft. alti 
tude. 

e Kerosene is about 5-6 cents per gal- 
lon cheaper than aviation gas, also pro- 
vides 125,000 Btu. per gallon compared 
to 116,000 Btu. for the gas. Kerosene 
must meet a minus 55 deg freezing 
point standard. Fucl temperature gauge 
in the cockpit is a new wrinkle with 





jets. Best 
warm fuel is a long shallow dive, with 
the speed doing the warming up 

© Full gross weight of 246,000 Ib. with 
the 121 on an 88F sea level day will 
require 9,800 ft. of takeoff runway 
with zero wind conditions 
current figures and may show improv 
ment 

e Built-in 
should include 
water 


procedure to 


emergenc 


These are 


facilitics 
gencral 


ground servicing 
fuel, electricity, 
purpose ind compressed air in 
that order of priority, according to 
Randall Kirk, manager of ground oper 
ation, Atlantic Division. Blast problem 
is “highly overrated; wind velocity at 
the tail of a jet will be around 65 mph 
at taxi speed. Not more than two 
ground people will work near the jet 
when its engines are running. PanAm 
assumes that level near the air 
plane on the ground will be from 100 
to 120 decibels, about 10 higher than 
piston equipment. Kirk 
following scale of noise 
120 db., artillery fire or thunder 
head; 110 db., rivet gun or clevated 
train on tracks overhead: 100 db., a 
boiler factory 

© Meteorology with the jets will require 
new pressure strata maps for operations 
at 30,000 to 40,000 ft. Company is 
asking for these maps at the 300 and 
200 millibar level. information 
has been received from military sources 
on wind speeds, turbulence and other 
factors at these altitudes 

e Baggage handling will be 
by the larger baggage compartments on 
the jets, which are walk-in size 
bags will be shelf-loaded and carried in 
and stowed properly, damag¢ 
and claims are expected to be greath 
reduced. PanAm decided against pr 
loaded baggage containers for its typ« 
of operation because of the weight and 
cost involved 


Nose 


suggests the 
comparison 
Ove! 


Some 


improved 
Becaus¢ 


baggage 


Passenger Walkway Installed at O’Hare 


Positioned between aircraft and concourse, United Air Lines’ Aero-Gangplank, a weather-shield walkway, has been installed at Chicago's 
O'Hare Field. First model of new device swings in arc (photo at left) to align with aircraft fuselage door (right). Walkw ay extends from 
retracted length of 55 ft. to maximum of 107 ft. Passengers enter walkway from second-story level. Power unit is in foreground. 
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mY lillie makes harmless 


radio waves behave like deadly radiation 


Radiac simulator safely 
trains personnel in 
detecting atomic radiation 


The quivering needle creeps up the scale, warning 
that nuclear radiation of dangerous intensity is 
present. So it appears to the trainee learning to 
explore for radiation fields with the aid of Ad- 
miral’s radiac simulator. Actually, his instrument 
has been energized by harmless radio signals 
from a nearby special transmitter. In this way he 
learns his hazardous trade without harmful per- 
sonal exposure. 

The instrument he will carry in actual field 
work looks and behaves, in the presence of nuclear 
radiation, exactly as his radiac simulator did. 
This is Admiral’s achievement...designing a sim- 
ulator that essentially duplicates with radio sig- 
nals the performance of an ionization chamber 
instrument. It was accomplished by designing the 
special transmitter and a receiving circuit with 
miniaturized omni-directional antenna to operate 
effectively in an instrument of limited size. With 
it the trainee may turn in any direction, yet ob- 
tain a true reading. This development is the 
unique product of Admiral’s associated experience 
in both nuclear radiation and radio communica- 
tions. Exceptional facilities are available for re- 
search, development and production in the fields 
of military electronics and nuclear radiation. 
Address inquiries to: 


Admiral. CORPORATION 


GOVERNMENT LABORATORIES DIVISION, Chicago 47, Ill. 


ENGINEERS. The wide scope of work in progress at Admiral 
creates challenging opportunities in the field of your choice. 
Write Director of Engineering and Research, Admiral Cor- 
poration, Chicago 47, Illinois. 
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Moscow—Russia’s leading helicopter 
designer M. L. Mil is considering radi 
cal modifications in his single-rotor 
Mi-ls and Mi-4s to make them more 
suitable for passenger transportation 

Biggest change may be replacement 
of the present piston engines with gas 
turbines 

\lil estimates that substitution of a 
uitable gas turbine engine for the 
\ii-l’s 570-hp. AI-26V_ piston engine 
would reduce the helicopter’s weight by 
at least 660 Ib. and increase its payload 
Mil savs “the gas turbine 
being smaller in size, could be 


onsiderably 
cngine, 
installed over the passenger cabin, thus 
enabling us to employ usefully the en 
tire fuselage, which could then accom 
modate seven passenger seats. 

Ihe same principle applies to the 
Mi-+. Using rotor, transmission and 
other units now in production, but 1 
placing the present 1,700-hp. ASh-82\ 
piston engine with a gas turbine power 
plant, the Mi-4 could accommodate 15 
passengers 

Another advantage of gas turbines, ac 
cording to Mil, would be noise reduc 
tion. He points out that the twin-tur 
bine engines on the Mi-6 are consider 
ably quieter than the single piston en- 
gine on the Mi-4+ 

Mil frankly admits that the Soviet 
civil airline Aeroflot is not enthusiastic 
about using helicopters for passenger 
and mail transportation or for agricul 
tural and forest protection purposes “be- 
cause thev are considered too expen 
sive.’ Aeroflot contends that the initial 
cost of the craft is still great, while over 
haul and depreciation periods are com- 
paratively short 


Overhaul Time Doubled 


This is the case despite Russian 
claims that time between overhauls on 
the Mi-l and Mi-4+ has been doubled 
appeared in quantity in 
1950 and 1952 respectively. Mil, who 
is the USSR’s number one helicopter 
salesman and promoter as well as de 
signer, savs there is no reason why the 
period between overhauls on the Mi-l’s 
engine cannot be further lengthened 


since thev first 


and adds 

Depreciation costs can also be low 
c-ed so as to reduce operating expenses 
Experience in the far north shows it is 


entirely practical to increase the 
Mi-l’s utilization to 600 hr. an- 
nually 


“Original cost of the helicopters 
could be cut in half if production werc 
increased—thereby lowering further the 
cost per fiving hour.” 

Mil already has disclosed plans for 


getting maximum utilization from the 


Mi-] Nkh by using it in agricultural and 
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forestry work during the spring and 
full and for carrying passengers and mail 
during the summer and wintet 

In its agricultural version, the Mi 
I Nkh carries up to $80 Ib. of chemicals 
Mil argues that for forest work and for 
dusting vinevards, orchards and cotton 
the Mi-] Nkh is more economical than 
an airplane 

An agricultural version of the Mui-¢ 


ilso has been tested “with encouraging 
results 
Farm Use 


Mil points out that Aeroflot an 
planes emploved in agriculture and for 
estry work often require the preparation 
of temporary airfields “upon which much 
mone At the same time, the 
effectiveness of sowing or dusting from 
a helicopter is greater than from an ait 
plane 

“However, despite these advantages 
neither the USSR Ministrv of Agricul 
ture nor Acroflot’s State Scientific-Re 
search Institute shows anv noticeable in 
terest in using helicopters for such 
necessary types of work.’ 

Mil also thinks Aeroflot should show 
more enthusiasm over using helicopters 
for short-haul mail routes 

The Mi-1’s mail payload, he declares 
can be raised to 660 Ib. and the craft's 
gross weight increased to 5,280 Ib 
while observing the prescribed centering 
limits. 


1S spent 


Mil Plans Mi-1, Mi-4 Helicopter Changes 


“It is true that for runs over cal 
routes the Mi-] range 1s oti 
insufhicient. Ordinarily, the length of 
provincial airmail loops is up to 60I 
kilometers (373 mi.). Long flving range 
are particularly necessary in the f 
north 

“Improving th helicopter rang 
would undoubtedly increase Acroflot 
interest in the craft. Therefore, an aunt 


is been designed f 
installation on the Mi-I Nkh which p 
mits boosting the range bv 170 kil 
meters (106 mi 

Citing the growing use of helicopt 
for urban passenger transportation 1 
the U.S. and on Europe's Paris-Bru 
scels-Rotterdam run, Mil said that Sovict 
rotary wing craft should be emplove« 


iarv fuel tank | 


under similar circumstances as well as 1 
ireas without adequate roads and 
ports 

Ihe Mi +P 1S 


carrving 


ilreadv being usec 
successfully for passengers 1 
mountainous and coastal areas. ‘Th 
model machine has a cabin accomnx 
dating eight persons, a lavatory, war 
robe and baggag« 

Our design bureau has worked out 
plans fora 10-place version of the Mi-4P 
which has a range of up to 400 kik 

248 nl 


‘Widespread 


compartment 


meters 
utilization of — thi 
model would obviously enable Acroflot 
to reduce its helicopter passenger trans 


portation costs.’ 





Soviet Coaxial Rotor Helicopter Seats Four 


Soviet Kamov Ka-158 four-seat helicopter (AW Aug. 12, 1957, p. 33) called the Flying Car 
may be used on local Russian air routes. Fuel tank carries sufficient fuel for a 4 hr. 30 min. 
flight. Coaxial rotors have three blades. Helicopter has a 250 hp. powerplant and a cruising 


speed of 75 mph. 


Vehicle may be used over rough terrain, in agricultural role. 


45 


ROCKET POWER 


These engines, available now to your speci- 
fications, feature: 

@ Simplicity 

@ Economy 

@ Reliability 


Regeneratively cooled, but minus conven- 
tional plumbing, they incorporate easily 
obtainable standard “‘shelf’’ components and 
hypergolic propellants. The cost is low. Per- 
formance is high. Complete information and 
specifications available from: 


Field Offices 
349-55 West First Street, Dayton 2, Ohio 
10835 Santa Monica Bivd., Los Angeles 24, Calif. 
1000 Connecticut Ave., N.W., Washington 6, D. C. 


RMI 


REACTION MOTORS, INC. 


DENVILLE, N. J. 








(Booster engine (left), 
Sustainer engine (right), 
shown actual size.) 
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> British Overseas Airways Corp. 1 
ports a 30% increase in bookings for 


summer transatlantic flights over the 


same period of last year. BOAC at 
tributes the increase to new economy, 
class fares effective April 1 with over 
60% of the total in this category 
BOAC is scheduling 32 weekly flights 
from New York to England and for the 
first time, dailv service from Boston to 
Britain. 


> Civil Acronautics Board has sus 
pended a United Air Lines proposal for 
coach fares over five routes which would 
have been $1.00 higher than regular 
coach fares. Routes involved’ were 
Chicago-Cleveland; Chicago-Detroit; 
Detroit-Philadelphia; New York-Boston 
and Portland-Seattle. 


Pm Ini & Cia, S. A., Aerolinas (Argen 
tina) has been recommended by a Civil 
Acronautics Board examiner for a 
foreign air carrier permit between 
Buenos Aires and Miami. Ini has ap- 
plied for scheduled service from Buenos 
Aires to Santiago and Antofagasta, 
Chile; Lima, Peru; Guayaquil, Ecuador; 
Panama City and Miami. The com 
pany proposes to offer tourist 
using Douglas DC-+ aircraft operating 
on a twice weekly basis. One wav farc 
would be $235 and round trip $438 


SCTVICC 


> KLM Royal Dutch Airlines plans to 
double its freight capacity next fall with 
three Lockheed 1049H Constellations 
The airline’s current outbound trans 
atlantic capacity is just less than 500,- 
000 Ib. per month. Introduction of 
the new equipment next fall would 
bring the capacity to nearly one mil 


lion lb. each month. 
> North Central Airlines reports gross 
revenues of $10,801,995 for 1957, 35° 


North Central President 
H. N. Carr credited the increase to 
substantial increases in all classes of 
trafic. Net earnings, after tax credits, 
were $80,791 as compared with $34, 
176 in 1956 


above 1956 


> Northwest Airlines’ Board of Di 
rectors has declared a dividend of 20 
cents a share on common stock and 
a regular quarterly dividend of 28} 
cents a share on 4.60% cumulative 
preferred stock payable Mav | to stock 
holders of record at close of business 
on April 18. 


P South African Airways has ordered 
three Boeing 707 airliners for use on 
SAA’s_ service between London and 
Johannesburg, S. A. The airline ex 
pects delivery to begin in July, 1960 
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AIRLINE OBSERVER 


P Soviet Union’s attempts to sell Russian jet transports to Syrian Airwa' 


Co. and Egypt's airline, Misrair, have been rebuffed. The two carrict 
which will be merged according to plans of the new United Arab Republic 
are interested in the Caravelle, Comet 4, Vickers Vanguard and the Lock 
Vhey have considered the Russian transports but are finding 


can evaluate operat 


heed Electra 
it impossible to get performance figures on which the 
ing costs. When the carriers ask for data on the service life of components 
the Russians answer by promising to give the companies all the spares they 
need. On the subject of parts repairs, the Russians brush this off with 
assurances that parts requiring repair will be replaced by new parts 


> Although air crew cutbacks are expected to accompany the introduction 
of jet transports, one major carrier forecasts that all furloughed crew mem- 
bers who express a desire to return will be rehired within one year of the 
beginning of full-scale jet operations. According to the airline’s projections, 
new hiring will begin within two years. The forecast assumes that traffic will 
continue to increase according to historic patterns. 


P Civil Aeronautics Board has denied a request by the Air ‘Transport Assn 
to change the effective date of a regulation requiring the installation of flight 
recorders on large aircraft certificated to fly above 25,000 ft. from July 15 
1958, to Oct. 1, 1960. ATA charged that vear-long tests proved present 
flight recorders to be inadequate for analvsis of near-miss and other incidents 
CAB claims that “critical timing” of the 
flight safety will not permit any delay in the use of am 


introduction of jects dictates that 
available tool 


> American Airlines will be the first to operate coast-to-coast jet transport 
flights “with service between the East and West Coasts to begin before 
the year is out,” according to American President C. R. Smith. Smith also 
said in the company’s annual report that a “limited number” of Electras 
will begin service before the end of the year. The airline has 35 Electras 
and 30 Boeing 707s on order. 


© Chicago Helicopter Airways has set a sales target of 110,628 passenger: 
for 1958, with a peak month of 15,770 passengers established for October 
The airline 1957. Meanwhile, Civil Aero 
nautics Board has disclaimed jurisdiction over an agr¢ between the 
carrier and Sikorsky Aircraft for the exchange of three of CHA’s S-55 heli 
copters for two $-58Cs owned by Sikorsky. ‘The 
improve Chicago's operating efficiency and provide the desired 


carried 55,314 passengers in 


ement 
exchange expected ti 


capacity 


> Mohawk Airlines has retired two DC-3s, first voluntary retirement of 
DC-3 equipment by an existing local service airline. Mohawk’s fleet now 
consists of 11 Convair 240s, nine DC-3s. 


P Long-range capabilities of Russia’s new II-18 Moskva turboprop transport 


were demonstrated last month when the 78-passenger plane flew the 2.500 
mi. distance from Moscow to Irkutsk in 6 hr., 45 min. Average speed 
exceeded 373 mph.; cruising altitude was 26,250 ft. The trans-Siberian 


flight marked the completion of the II-18’s factory tests 


> Mishandling of passengers has resulted in the introduction of two bills 
in the House designed to protect passengers against over-sales and delayed 
flights. One bill would permit overbooked passengers to bring action against 
an airline in any U.S. district court for sums sufficient to cover damages, 
plus twice the amount of the fare paid or $100, whichever is greater, and 
reasonable attorney and court costs. Other bill would establish a priority 
for passengers, whose flights have been delayed or canceled, on other flights 
of the same carrier to the same destination. 


P Civil Aeronautics Board last week approved the new International Air 
Transport Assn. fare level on South Atlantic routes. The new rates, to 
become effective before Oct. 31, increase present first-class and tourist rates 
3% but provide a third “special” tourist fare that is $65 less than standard 
tourist fares. Earlier, the Board approved the third-class 

on North Atlantic routes (AW Mar. 24, p. 33 


economy far¢ 














Republic 
Stainless Steel 
Circles the World 


When “Explorer I” was successfully placed in orbit by the U.S. 


Army from Cape Canaveral on January 31, a new era was opened 
for the use of Republic ENDURO® Stainless Steel. 


Vital instruments in the nose section of the satellite are protected 
by a cone of stainless steel produced by Republic. This nose cone 
was fabricated from Type 430 by The Lodge and Shipley Com- 
pany, Cincinnati, Ohio, using the Floturn Process. By flow-turning, 
the wall thickness of the cone can be increased in specific areas to 
comply with design requirements of high temperatures or stresses. 

Stainless Steel is highly ductile. It is readily formed into desired 
shapes by cold-forming, drawing, and bending operations. It pro- 
vides low thermal expansion and is highly resistant to atmospheric 
corrosion, erosion, and oxidation at high temperatures. 

Republic is the world’s largest producer of stainless, heat-resist- 
ing, and alloy steels. As rapid developments in the fields of super- 
sonic aircraft and missiles increase demand for these high-strength, 
select formula steels, Republic is keeping pace through research 
and new production facilities. 


Our metallurgists and engineers are always available, without 
obligation, to work with your personnel in using Republic Stain- 
less Steels, Heat-Resisting Steels, Alloy Steels, and Titanium to 
best advantage. Check and mail the coupon if you would like a 
Republic specialist to call at your plant. 


Official U.S. Army photograph shows launching of Jupiter-C Missile and “Explorer I" Satellite 
from Cape Canaveral, Florida, 10:48 PM, EST, January 31, 1958. 
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“Explorer I" is positioned on spin launcher. The satellite is spin-stabilized 
in much the same manner as a rifle bullet. Rotational spin of more than 700 
RPM was started on the ground before the satellite was launched. In this 
Official U. S. Army photograph, the striped area at the top of the Explorer 
indicates the nose cone fabricated from Republic ENDURO Stainless Steel, 
Type 430. 
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REPUBLIC ALLOY STEEL provides high strength and dependable 
toughness in jet engine compressor rotor discs. In Pratt & Whitney's 
J-57 jet engine, Republic Hot Rolled Alloy Steel, AMS 6415 
(AIS! 4340), furnishes the highest strength values—plus an ex- 
ceptionally high strength-to-weight ratio that permits the design 
of thinner, lighter sections to save weight and hold down size 
without sacrifice of strength or safety. The discs are machined 
from forgings by the Jet Division of Thompson Products, Inc 
Forgings are supplied by Wyman-Gordon Company. 


REPUBLIC TITANIUM is currently being used for many applications 
in both aircraft and missiles. Because of its high strength and 
weight saving factors, titanium has replaced other materials 
normally used for firewall and nacelle construction. In missiles 
and rockets it has almost unlimited applications. Titanium's ex- 
tremely high corrosion-resistance makes it attractive for tanks to 
hold acids used in combination with missile fuels. Nitric acid, for 
example, has negligible effect on titanium. It is practically immune 
to salt woter and sea air corrosion. Send coupon for more facts. 


REPUBLICSs: 
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REPUBLIC STEEL CORPORATION 
DEPT. AW -5576 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Have a metallurgist call. 





Address 
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Send more information on: 
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SPACE TECHNOLOGY 


HIGHLY ionized plasma jet with pinched effect at nozzle is studied at Giannini Research Laboratory (left). Continuously operated plasma 
generator (right) on torque stand is used in propulsion studies at Giannini. Specific impulses as high as 600 sec. were revealed. 


USAF Directorate Backs Space Study 


By Irving Stone 


Pasadena, Calif.—Basic research lead- 
ing to developments in space technol 
ogy is being stimulated by Directorate 
of Advanced Studies, Air Force Office 
of Scientific Research 

[his approach, emphasized by Di- 
Advanced Studies early in 
effort im its 
overall mission to studies in 
broad areas indicating potentials lead- 
ing to development of practical ap- 
plications in future Air opera- 
tional categories 

Research the 
ing relates to three main areas 
e Space environment exploration. 

e Space vehicle components. 
e High vacuum conditions. 
Despite successful out-of-atmosphere 


rectorate of 
its existence, is the kev 
SpONnSOT 


| orcee 


directorate is support- 


soundings over the past few vears, prob 
lem of farther into space 
and returning information or physical 
equipment - still formidable 
hurdles which must be topped to pave 
the way for Air Force operation in this 
new environment. Scientists and engi- 
neers concerned with space technology 
all agree that it will not be possible to 
blast into this environment without 
extreme preparation. ‘This makes pre- 
liminary space exploration a top prior- 
itv factor. Some key data-gathering 
categories the directorate is sponsoring 


through contractors, in- 


progressing 


presents 


or projecting 
clude 

e Number, size and velocity of meteor- 
ites and effect of impact on materials 
likely to be used in space exploration. 
e Intensity of magnetic fields in space 
operational 


regions expected to be 





Directorate of Advanced Studies, acti- 
vated in August, 1955, presently is moni- 
toring 27 research projects aimed at 
establishing fundamental store of knowl- 
edge to speed future ventures into space 
and is evaluating numerous proposals for 
expanding this information. 

Another prime interest is to encourage 
symposiums in astronautics, gathering top 
authorities in this field. First symposium, 
in 1957, 
directorate and Convair Division of Gen- 
eral Dynamics Corp. (AW March 4, 
1957, p. 103). Second, under sponsor- 
ship of the directorate and Institute of 
the Aeronautical Sciences will be held 
in Denver, April 28-30. 


was sponsored jointly by the 





Directorate of Advanced Studies 


Supporting its important space tech- 
nology studies with relatively small fund- 
ing, the directorate carries out its work 
with four key staff members. Director is 
Dr. Morton Alperin, deputy director is 
Lt. Col. C. W. Craven, 
Maj. E. Jj. 
civilian research administrator is Charles 
B. Jordan. (Dr. Alperin is in photo on 
opposite page.) 


research ad- 


ministrator is Davis, and 


It is one of seven directorates of Air 
Force Office of Scientific Research, com- 
manded by Brig. Gen. Hollingsworth F. 
Gregory, which functions under Air Re- 
Command, 
Samuel E., 


search and Development 
commanded by Lt. Gen. 
Anderson. 








areas in the relatively near future. 

e Electron distribution in space, a con- 
dition which will affect radio communi 
cation in both unmanned and manned 
vehicles 

e Cosmic ray 
vond 
e Moon environment 

hese are 


intensity in regions be 


earth’s cover 

char 
acteristics considered es 
sential for preliminary lunar explora 
tion, leading to placing instrumentation 
on the moon or establishing a_ base 
there. 


ind surface 


Project Farside 


Initial practical implementation for 
gathering data in some of these research 
areas is Project Farside which has been 
sponsored by the directorate and con 
ducted under contract by Aecronutroni 
Svstems Inc 

Phase I (AW Oct. 28, 1957 


p. 31) has been a tremend 


larside ; 
us jump into 
space technology regime. Vehicle em 
ployed was the first to carry instruments 
to extrem comparable to 
earth’s radius. 

One of the kev aims of Farside was 
to evolve vehicles which could be built 
in quantities at small expense to point 
the way to future 
ploration. Cost for designing, building 
and launching six vehicle systems un- 
der Phase I was less than $1 million 
(his included balloons for launching 
the vehicle at 100,000 ft., the fou 
stage rocket vehicle, instrumentation 
and other factors. Altitude 
higher than with any other projectile 
previously launched—was at least 2,500 
mi. 

Probably three of the vehicles reached 


distances, 


economics mm Cx 


reached 
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APPARATUS for collection and identification of free radicals photochemically 


produced at Aerojet-General Corp. is at left. 


Kilocurie 


cobalt-60 irradiation facility (right) is viewed from above at Aerojet-General. Photo shows “hot” cell and cobalt positioning mechanism. 


this height, perhaps another reached 
the full 4,000 mi. goal. 

Tricky design, operational, and data- 
gathering problems were solved in 
Farside Phase I or solutions were indi 
cated for cranking into future space 
probing vehicles: 

e Vehicle structure and 
withstood accelerations as 
200Gs. 

e Special timing circuits were devised 
for exact ignition of rocket stages. 

e Vehicle was stabilized outside the 
atmosphere by introducing spin of 
480-600 rpm. by canting first stage 
nozzles. 

¢ Total of only 4 lb. for payload re- 
quired special miniaturization of in- 
strumentation and telemetering trans- 
mitter. Magnetometer and transmitter 
were developed solely by Acronutronic. 
Transmitter weighed only 12 0z., used 
verv narrow band to obtain long dis- 
tance with minimum power, was scaled 
and pressurized to avoid adverse effects 
of environment 

Cosmic rav counter was developed by 
Prof. Fred Singer, University of Marvy- 
land 
e Engines were stock items, but noz- 
zles were modified to get maximum 
performance at extreme altitudes. ‘Total 
actual burning time was slightly under 
§ sec., and final burnout velocity was 
26,000 fps. Effects of uneven burning 
or of one rocket being ignited before 
another in a cluster were minimized by 
directing thrust of each rocket through 
vehicle’s center of gravity. 

e Cosmic ray data obtained pointed the 
way to improved data-gathering ap- 
proach for follow-up in space explora- 
tion. In Farside I shots, cosmic ray 
instrumentation was very dependent on 
voltage applied to the Geiger tube. As 
a result of environmental conditions, 
this voltage varied beyond limits ini- 
tially set, rendering data interpretation 


difficult. 


cr ymponents 
high as 
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e Magnetic field measurements were 
intended to aid instrumentation devel 
opment in connection with future re 
search projects in the vicinity of the 
moon, but also aided in determining 
altitude of Farside vehicle 


Magnetic Variations 


Measurements indicated that the 
magnetic field varies in accordance with 
theoretical predictions, that there are 
anomalies in the magnetic field, due 
to electron currents, which also were 
expected to be found. 

Directorate of Advanced Studies is 
projecting studies for development of 
techniques for investigating meteorite 
characteristics. It is planning to spon- 
sor work which would simulate mete 
orite particles in the laboratory and 
determine their effects on materials. 
Negotiations are under way with con 
tractors to conduct these experiments. 


Meteorite measurement techniques ex 
pected to be developed in this investi 
gation would be used in future research 
vehicles 

Plans for one of these vehicle 
Farside II AW Nov. 4, p. 27) ar 
already completed, awaiting approval 
by Air Research and Development 
Command as a follow-up, by Aeronu 
tronic, of Farside I. ‘The Phase II 
vehicle, initiated as a preliminary study 
under Farside I project, is intended to 
place a payload in the vicinity of the 
moon, not impact on 
the moon 

In addition to studying number, siz« 
and velocity of 
fringes of earth’s atmosphere and in 
outer space, Farside Phase II 
would also measure the moon’s 
netic field, if anv, with instrumentation 
developed during the Farside Phase | 
project. Also projected for inclusion 


necessarily for 


meteorites bevond the 


project 
mag 


COMPOSITE photo shows Dr. Morton Alperin (left), director of Directorate of Advanced 
Studies, and Lt. Col. Russell Hedrick (center), commander of 4951st Air Force Support 
Squadron, conferring during recent Farside Phase I firing at Eniwetok. Dr. Emst H 
Krause, vice president in charge of research and development, Acronutronic Systems, Inc 


is at right. 





CALORIMETER assembly, in conjunction 
with cobalt-60 gamma source, is used for for- 


mation of free radicals at low temperatures. 


Phase II is measurement of 
between earth and 


in Farside 
clectron 
moon 

Conceivably, the Farside II 
could measure moon surface character- 
istics if impact were achieved, but spe 
cial instrumentation would have to be 
developed to measure surface penetra 
tion and other material characteristics. 

Following the low-cost concept 
demonstrated in Farside Phase I, the 
Phase II vehicle would be a combina- 
tion of off-the-shelf solid propellant 
rockets making a five-stage configura- 
tion 

Complete project, including 18 vehi- 
cles for preliminary test and _ final 
shoot, would cost about $8 million. 
lotal payload would weigh approxi- 
mately 25 Ib. 

lelemetry for the project is already 
Transmitter weight would 
10 Ib. 


would 


densities 


vehicle 


designed 
not exceed 

Vehicle 
stages 
e Stage one—four Thiokol Sergeants. 
e Stage two—one Sergeant. 
eStage three—three Grand Central 
Rocket Co. units as used on third stage 
of Vanguard satellite vehicle. 

e Stage four—single rocket of this type. 
e Stage five—scaled down (6-in.-dia.) 
Sergeant. 

Farside Phase II contemplates five 
steps encompassing preliminary testing 
and final shoot phase, as follows 
eStep one. Two vehicles would be 
used in this first preliminary test. Each 
vehicle would be composed of live 
stages 3 and 4, and dummy stage 5. 
At Eniwetok, in the Pacific, vehicle 
would be carried by a balloon to 100,- 
000 ft. altitude and launched. Altitude 
expected to be attained in this trial is 
550 mi. Purpose of these vehicle 
fringes would be to check out ignition 
characteristics, performance, separation 
techniques, and functioning of tel 


include following 
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metry. Pavload for this trial would only 
be 10 Ib. 

e Step two. ‘This trial would incorpor- 
ate live stages 3, 4+, and 5, would also 
carry 10 Ib. payload, would reach 3,300 
mi. altitude, for similar checkout. Four 
vehicles would be used in this phase. 

e Step three. This would be a ground 
launch, using a vehicle composed of 
live stages 1, 3, and 4, coupled with 
dummy stage 5. Payload of 10 Ib. also 
would be carried. Prime purpose 
would be to check ground-launch tech- 
nique. Four vehicles would be used in 
this phase. 

e Step four. Same as step three except 
that all stages would be live. Two 
vehicles would be used for this phase. 
e Step five. This would be final phase, 
using all live stages as in step four, to- 
gether with total payload of 25 Ib. Six 
vehicles would be used in this final 
firing phase 


Vehicle Components 


Directorate of Advanced Studies is 
taking the long-range approach to pro 
mote evolution of components specifi 
cally suited to space flight. Aim is to 
develop techniques, embodying novel 
scientific principles if necessary, to at 
tain performance compatible with long, 
controlled travel in 

Some of the prime work the directo 
rate is sponsoring includes research re 
lated to: 
¢ High-specific-impulse propulsive de 
vices. 

In this category Giannini Research 
Laboratories, Santa Ana, Calif., is con- 
ducting a program aimed at utilization 
of a high velocity plasma jet to produce 
propulsive thrust. Plasma is a mixture 
of ions, electrons, and, at times, neutral 
particles. Investigation includes various 
aspects of propulsion potential, such as 
acceleration and channeling of plasma 
jets by magnetic fields 

Also involved is a basic study of the 
energy exchange process between elec- 


spac c 


4 
. 


| his includes cool 
and 


tric arc and gas flow. 
ing considerations of 
chamber walls. 

Fundamental investigation of electri 
cal power sources for electrical thrust 
devices also is being conducted. This is 
aimed at harnessing 
sources as nuclear reactors and batteries, 
generators using ionized gas moving 
against a magnetic field, solar energy, 
ind atomic oxygen to drive a power 
generator. 

In course of its studies, Giannini has 
demonstrated the feasibility of drawing 
power for auxiliary purposes from ion 
ized plasma jets. Laboratory experiments 
have produced currents as high as 40 
amp. for this purpose. 

e Use of ionized fluid as propulsive me 
dium. 

Problem involved is to separate ions 
from electrons and accelerate them sep 
aratelv by electrical means to extremely 
high velocities to obtain momentum 
changes from small quantities of mass 

Both North American Aviation’s 
Rocketdyne Division and Aerojet-Gen 


electrodes 


such = energy 


eral Corp. are working in field of ion 
propulsion under contract from the Air 


Force unit. 

Rocketdyne is conducting a svstems 
analysis type of research, while Aero 
jet’s research is of a more specialized 
nature dealing with techniques for pro 
duction of copious quantities of ions 

Studies thus far are all of a funda 
mental nature, but Rocketdyne already 
has proposed actual development of an 
ion rocket motor for laboratory experi 
ments. 

Rocketdyne 
indicates that three parameters will de 
termine the design characteristics of the 
ion engine. These are the ratio of ac 
celerating voltage to effective atomic 
weight of propellant per unit charge, 
gross weight of the vehicle, and thrust 
to-weight ratio. Ion thrust chamber it 
self basically could be a simple device 
consisting of an ion source and electron 


svstems-analvsis research 


Solid Propellant Rocket in Cradle 


Large solid propellant rocket produced by Aerojet-General Corp. for U.S. Navy rests in 
trailer cradle at Sacramento, Calif., production center. This unit was successfully test fired 


at Aerojet’s static test firing facilities at Sacramento. 


Picture gives idea of large rocket 


sizes possible in solid propellant rockets. Rocket was developed during Polaris program. 
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source, with accelerating electrodes. De 
sign of the thrust chamber will demand 
compromise in the selection of acceler- 
iting voltage, propellant, and thrust-to- 
weight ratio of the vehicle, to achieve 
optimum balance between specific 
power demands, size, weight, and op 
iting time of the rocket engin« 


lon Rocket Research 


Productive areas of research directed 
toward achieving a_ successful high 
thrust ion rocket engine specifically in 
clude high-specific-power clectrical gen 

itors and heavy ion propellants 
* Utilization of energy contained in the 
pper reaches of atmosphere, such as 

)-100 mi. altitudes 

At these heights, due to action of 

mic and solar radiation from outer 

ace, atmospheric oxygen and nitrogen 
iolecules are dissociated 

If these dissociated molecules can be 

ymbined, large quantities of energ’ 

be released for possible use as pro 
st. It is possible also that 

well as carth, have 

ntaining similar disso 

ited molecules and any scheme to r 

ymmbine them might be useful to per 

it operation in region of thesc pl inets 

Acrojet-General Corp. is investigat 

under contract with the directorate 
theoretical and experimental factors rr 
ition of a ramjet powerplant 
ition cnerg' Work wa 
tarted about a vear ago and initial con 
tract will run until Mav, when it is 
kely to be renewed. Study includes 
nethods, rates, and catalysts for re 
ombination of atomic oxygen. To in 
vestigate the recombination process, it 
first necessary to produce atomic 
oxvgen from molecular oxvgen. This 
includes use of shock tubes, discharge 
tubes, and application of high tempera 
ture and low pressurc 

It is conceivable that by utilizing the 
recombination energy of the atoms en- 
countered that sufficient propulsive 
force may be obtained to compensate 
for the drag due to the particles. Re 
combination might be accomplished 
by compression alonc, depending upon 
flight speeds, but the most feasible 
scheme might be to use compression 
plus catalytic action 


Supplemental Thrust 


It may be possible to use chemical 
hvdrocarbon fuels to supplement the 
basic recombination process in order 
to obtain higher thrust for accelerating 
to escape velocities. It is believed that 
only relatively small quantities of 
chemical fuel in combination with 
molecular oxygen resulting from the 
recombination process would be needed 
to double the thrust resulting from 
the recombination process alone. 

One of the potential uses of a re- 
combination ramjct would be in a rela- 
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TUBE PRODUCTION IS A SCIENCE AT VARIAN 


Air washed assembly 


an Microwave tubes raust be particle-free if they are to meet 
tory Engineers met this 

yn areas in which 

continuous flow of 


detalii and produc 
the Standard for ‘‘or 


# +h, ; 


cs 


rit ‘ 


VARIAN associates 


PALO ALtTtT9o 22, CALIEPORNIA 





ALOUEVIE RESPONSE 


FOr EMERGENCY NEELEOaS 


Fighter pilots call it “Scramble” . . . but whatever the reason 
for rescue . . . high waters . . . the approaching twister... 
or escape from hazard to human life in any form, disaster may 
often be avoided if help is available at the point of danger. 
The new Alovette*, world’s first production turbine-powered 
helicopter, eliminates lengthy warm-up periods thus assuring 
practically instant take-offs to meet any emergency. > > The @ Instant take-off ... 
Alovette is assembled, tested and distributed in the U.S. by @ Simplified controls 
Republic Aviation Corporation, recognized for more than a @ Instantaneous power response 
quarter-century for its foresight, thus assuring in the exacting @ Low maintenance time to flight time 
field of helicopter expansion . . . “Tomorrow's design—Today.” @ Top performance in extreme hot or cold weather 


*Designed by Sud Aviation of France 
CONTACT HELICOPTER DIVISION FOR LITERATURE AND DEMONSTRATION — EARLY DELIVERY. 
REPUBLIC AVIATION CornrornaAaTion——~—a’_ 


PIELIGCOPVE MIVISIOow 


FARMINGDALE, LONG ISLAND, N.Y, 














tively low altitude satellite. It might 
also be used for the re-entry phase of a 
space vehicle, and conceivably as a 
“factory” for collecting and storing free 
oxygen and nitrogen atoms. Another 
use might be as a high-altitude signal 
reflector. 

Sufficient research progress has been 
made so that very broad discussions re- 
garding configuration of a recombina 
tion ramjet are underway. Only basic 
concepts are involved—details are neces- 
sarily still in a formative stage—since 
bulk of the effort .is concerned with 
fundamental aspects of recombination 
process. 

Powerplant conceivably might re- 
semble a huge duct, possibly 100 ft. in 
diameter and 1,000 ft. long. Even at 
this stage of development, the 1,000-ft. 
length might be conservative for mili- 
tary application. Aluminum foil con 
ceivably could be used as the matecrial 
of construction but rigiditv and temp 
crature-resistance problems would b« 
formidable. 
¢ Investigation of techniques to pro- 
duce and stabilize free radicals. 

Aim of this research is to determine 
feasibility of storing these radicals and 
using the energy released by their re 
combination for propulsive thrust. 

Aerojet-General Corp. and General 
Atomics Division of General Dynamics 
Corp. both are engaged in this work 
under contract with the Directorate of 
Advanced Studies 

Energies per pound of propellant 
storable in the form of free radicals will 
be two to five times that available from 
known chemical reactions, thus pro 
viding desirable specific impulses 

Free radicals under investigation in 
clude NH (Imine) and H. Techniques 
for creation of these free radicals in 
clude the use of gamma irradiation, 
photochemical decomposition, thermal 
dissociation and atomic beam. 

Characteristic of these free radicals 
is that they recombine almost as soon 
as they are formed; hence, the big 
problem will be to stabilize them so 
they can be stored in a practical way 
for use in a rocket. 

Free radical studies are still in their 
infancy. Thus far only minute quanti- 
ties of free radicals (NH and H) have 
been stabilized for very short periods. 
But the reward for attaining such con 
centrations of energy appear so attrac 
tive that effort in this area will be 
accelerated to promote new concept: 
for forming and stabilizing free radicals. 
e Magnetohydrodynamics. 

In addition to propulsion potential, 
(ion or plasma), magnetohydrodynamics 
offers promise for magnetic control to 
reduce velocity of re-entry bodies to 
achieve very greatly reduced heat in- 
puts. Magnetohydrodynamic drag may 
be effective for re-entry of satellites 
weighing about one ton or more. 
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Camera Details Sun‘’s Surface Eddies 


Sharply-detailed photograph of about 50,000 x 75,000 mi. of sun’s surface is refinement 
of one of 8,000 35 mm. negatives taken by special telescope-camera designed by Perkin 


Elmer Corp. (AW Oct. 28, p. 116). 


Camera was carried to more than 80,000 ft. by 


balloon to escape photo distortion of earth's atmosphere. Upon completion of photography 


telescope-camera and associated equipment were parachuted to earth. 
aperture with effective focal length of 200 in. 
thin plastic Skyhook balloon, under Project Stratoscope, conducted for Office of Naval 
Research. Special precautions were made to protect camera and lens from solar heat and 


other thermal effects. 
turbulent areas about 300-500 mi. apart. 


Fundamental advantage offered by 
magnetohydrodynamics is that it be- 
comes possible to exert body forces on 
an electrically conductive fluid (such as 
the ionosphere). 

All previous methods of controlling 
fluid motion involve solid surfaces which 
push on the fluid boundaries. Since 
magnetohydrodynamic forces can act 
at a relatively large distance from the 
body containing the magnetic field coil, 
a larger volume of fluid can be acted 
upon than with an ordinary wing. It 
therefore becomes possible to produce 
larger lift coefficients than can_ be 
achieved with ordinary wings. In addi- 
tion, ability to deflect the fluid at some 
distance from the body also affords pro 
tection from acrodynamic heating 
which would normally be encountered, 
thus reducing’ thermal effects. 


Research in Progress 


Avco Research Laboratory, a unit of 
the Research and Advance Develop 
ment Division of Aveo Mfg. Co., 
Everett, Mass., is conducting funda 
mental research in this field under 
contract with the directorate 
e Novel ground-based detection for lo 
cating vehicles in atmospheric fringe, 
100 mi. and higher. 

Research the directorate is supporting 
in this category is aimed at a system 
which does not require emission of 
signal from detecting apparatus (hence, 


Camera unit weighed about 300 Ib. 


Telescope has 12-in 
I'wo successful flights were made in paper 


Spots in this photo arc 


operates equally well re 
ind velocity of target 
of operating over a ver 
large range, using minimum amount 
of equipment Study is now in it: 
second vear, has already resulted in an 
experimental device which indicates 
big promise. Effort is being 
directed at refinement 
Ihis detection research is considered 
extremely important, particularly fo: 
military use, because present techniques 
have range and size-of-target limitations 
and use a pulse which requires rela 
tively large power and which itself may 
be detected, hence, jammed 
Directorate of Advanced Studies is 
now evaluating a large number of pro 
posals for research considered critical 
for pushing back basic barriers in de 
velopment of space technology. Som¢ 
key proposals it is considering include 
research related to 
e Generation of hypervelocity particles 
and their effect on materials, to simulate 
cumulative results of impact by meteor 
ites in space. If small high velocity 
particles (artificial meteorites) can be 
created in the laboratory, the measure 
ment techniques can be developed so 
that interpretation of meteorite impact 
cffect on space vehicles can be made 
Methods projected to be used for 
propelling hypervelocity particles in the 
laboratory encompass explosive charges, 
including simple pellets and shaped 


unjammable 
gardless of size 
and is capable 


now 


55 





HOW THE VERTIJET CAN GIVE US 
A NEW SUPERIORITY IN THE AIR 


The Ryan X-13 Vertijet® —which takes off and lands 
straight up and down on pure jet thrust —has opened 
the way for an entirely new kind of combat aircraft. 
In the words of a top air tactics expert, “Such vertical 
take-off jets can give us a tactical advantage never 
before realized...as revolutionary a change in aerial 
tactics and strategy as the jet engine itself.” 


This advantage can be spelled out with three words: 
speed, maneuverability, mobility. 


SPEED—Combat Vertijets will fly faster than any 
plane now in the air. They'll climb vertically to high 
altitudes at supersonic speeds. This superior perform- 
ance comes from the Vertijet’s high power-to-weight 
ratio. Dead weight saved by eliminating landing gear is 
replaced by the live weight of a more powerful engine. 


@rcorsterco tracemann 


MANEUVERABILITY—The Vertijet’s wings are 
designed for flying only — not for take-off and landing. 
Combat Vertijets will turn within one-fourth the radius 
of conventional fighters. And, they can hover or make 
the transition from vertical to horizontal—or reverse 
—at any time, and from low to high altitude. 


MOBILITY — Since they are not dependent on vulner- 
able runways and air bases, Vertijets can be widely 
dispersed in land theatres or on ships at sea. For land- 
ing and take-off, the Vertijet hangs by its nose hook 
from a simple taut cable; its landing field is anywhere 
such a line can be rigged. 

Ryan has presented complete designs for high-per- 


formance supersonic Vertijet fighters and fighter- 
bombers for both the Air Force and Navy. 































RYAN-BUILT 
ROCKET ENGINES 
POWER ARMY 

GUIDED MISSILES 


Army surface-to-surface guided 
missiles get their tremendous burst 
of power from liquid propellant 
rocket engines built by Ryan. Ryan 
has been building rocket engines on 
a production line basis for more 
than six years. The company’s mis- 
sile experience dates back to 1946, 
when Ryan designed and built the 
Firebird —the Air Force's first air- 
to-air missile. 

Ryan has complete capability — 
from research and development 
through quantity manufacture—for 
complete rocket engines — both solid 
and liquid propellant types. 








FIREBEE: 
“ENEMY” JET 
TO SHARPEN 
AMERICA’S SIGHTS 


Ryan’s Firebee jet drone is the na- 
tion’s most realistic target for evaluat- 
ing the performance of air-to-air and 
ground-to-air missiles. It flies at near- 
sonic speed, to 50,000 feet altitude — 
closely simulating an actual enemy air- 
plane or missile. 

The Firebee is remotely controlled to 
perform any desired maneuver or eva- 
sive action. 

The hot, high-flying Firebee, in full 
production at Ryan, has made more 
than 750 operational flights. 


IN PRODUCTION FOR 


Navy jets and Army light planes and 
helicopters will soon be equipped with 
Ryan’s new lightweight automatic 
navigators. The completely self-con- 
tained continuous-wave radar systems 
give pilots true ground speed, distance 
traveled, drift angle, deviation from 


RYAN DOPPLER NAVIGATORS NOW 
NAVY AND ARMY 































A Convair F-102 chases the Firebee high 
above Eglin Air Force Base 





course, and latitude and longitude. 

These new automatic navigators 
represent just one area of Ryan's 
diversified capability in advanced 
avionics — including a wide range of 
systems for manned aircraft, guided 
missiles, helicopters and airships. 





RYAN BUILDS BETTER 































charges; light-gas guns using hydrogen 
or helium as the propelling medium, 
and electromagnetic devices, such as 
induction units employing _ traveling 
magnetic fields acting on particles of 
magnetic materials, or clectromagnetic 
repulsion devices employing magnetic 
fields acting on current-carrying parti 
cles or cartridges 

Studies would encompass various 
tvpes of materials and various particl 
sizes and speeds. 
e Determination of electron and 
density in space 

Knowledge of these factors is essen 
tial to understand the environment 
in which high altitude missiles an 
manned and unmanned vehicles mi 
operate 

[his information ma\ 
relatively simple means 
distance tracking and navigation 

(hus far, experiments t 
electron density have use¢ 





reflected from moon’s surface, and 
gives cumulative density distributi 
[he proposal anticipates us¢ 
high altitude vehicle or possibl 
nediums tor g 


] 


meteors as reflecting 
eration of point-by-point informati 
on ionic field in space 
e Interaction of free hvdrogen and ox 
gen atoms with surfaces 
Practical benefit from this work 
seen in the calculation of drag and a 
sociated aerodynamic phenomena du 
ing flight in extreme upper atmosph 
(perhaps 60 to 100 mi. altitudes 
Free atoms impinging on a surface 
may interact with it in a very different 
manner than do molecules because of 
the possibility of recombination of 
atoms at the surface and chemical in 
teraction of the atoms with the 
face 
Studv would involve fundamental ex 
| xeriments aimed at producing condi 
--- ARE USED IN THE VANGUARD rae which might side in high upper 
LAUNCHING VEHICLE SECOND-STAGE atmosphere. This proposal has been 
approved and forwarded for contract 
negotiation. 
e. eee s e Microwave emission from rocket ex 
coatteny hausts. Purpose of research would bc 
< acon unin, SEs eine to determine whether such emission 
exists. While considerable study has 
beer done in the infrared and visibk 
regions of exhaust spectrums, little or 
Blind Bolts feature high strength, ele- nothing seems to be known about emis 


vated temperature and excellent fatigue S44 sion in the microwave region. Obvi 
properties. Available in aluminum 





welded steel nitric acid tank in the pro- 





fuel tank ends, attach the steel tank 


skirt to a magnesium skirt 


/ 4 core sour ously, determining existence of thes« 

“_ EXPANDER microwaves in rocket exhaust could 

— SLEEVE open interesting fields of military ap 
plications. 

¢ Practical ion source for propulsion 

One proposal involves exposure of a 

heated metal having a high work func 

tion such as tungsten or platinum, to 

the vapor of an alkali metal such as 


thei RIVET TOOL COMPANY : sodium. When sodium collides with 


the surface, it tends to give up an elec 


2600 WEST 247TH STREET - TORRANCE + CALIFORNIA tron to it so that the sodium atom is 
sa converted into a positive ion. ‘This 


stainless steel and titanium. Write for 


technical data 
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Flying Glass 
Perkin-Elmer designs and produces precision optics 
for the aircraft and missiles of the Space Age 


Higher ... farther... faster — every 
advance in flightcraft brings a demand 
for improved optics for reconnais- 
sance, aerial photography, infrared 
detection, bombing systems, instru- 
mentation. Perkin-Elmer is meeting 
this demand with high performance 
optical elements produced in quantity 
at P-E’s advanced production facil- 
ities in Norwalk, Conn. 

Experienced in optical design and 
in combining optics with electronic 
and mechanical systems, Perkin-Elmer 
is producing derotation prisms for the 
MA-2 bombing system which it de- 





signed and which is now used in the 
B-52. These prisms resolve 4 seconds 
of arc, and Perkin-Elmer has been 
able to mass produce them on a steady 
production schedule. Aspherics, too, 
are being made in quantity as a result 
of exclusive production techniques 
developed by Perkin-Elmer in the past 
several years. 

If your project requires optical 
elements made in quantity to close 
specifications, benefit from these spe- 
cial P-E skills and facilities. For 
information, write us at 770 Main 
Avenue, Norwalk. 











These are some of the optical elements 
Perkin-Elmer makes for military and in- 
dustrial use: (1) Aspheric triplet corrector 
element for satellite tracking camera (2) 
6” Porro prism for missile guidance sys 
tems (3) Aspheric lens for aerial view- 
finder (4) Schlieren window (5) infrared 
dome (6) B-52 bombing system derotation 
prism (7) aspheric lens (8) element from 
36” f/4 aerial photographic lens (9) peri- 
scope dome for B-52 bombing system, and 
(10) B-47 bombing system derotation prism. 


ENGINEERING AND OPTICAL DIVISION 


Perkin-Elmer Gyo 


NORWALK, 


CONNECTICUT 


FIVE SS HIS FINGERTIPS... ° 
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‘with Cubic MOPTAR 








A SINGLE SYSTEM — Now, for the first time, as the result of six years of 
development and field evaluation, a single equipment (MOPTAR) is available for 
simultaneously tracking and, with modification, guiding five or more anti-bomber 
or anti-ICBM missiles. The cost of MOPTAR for tracking is, essentially, equal to 
that of a standard radar which has only single target capability. The accuracy of 
MOPTAR is approximately ten times that of radar. Vector miss distance is 
available from the system. 


A PROVEN SYSTEM — Cubic MOPTAR ( Multi-Object Phase Tracking and 
Ranging) combines Angle Measuring Equipment (Cubic AME) and Distance 





Measuring Equipment (Cubic DME) which have demonstrated their operational 


excellence at America’s major missile ranges. In a recent missile evaluation flight, 





for example, a single Cubic AME installation provided high precision tracking 
data from launch to 1000 miles downrange. 





A SIMPLE SYSTEM — The fundamental technique of both Cubic AME and 
Cubic DME consists of extremely accurate phase comparison. To measure rangé 
with Cubic DME, the phase of a demodulated signal which has been transmitted 
to an airborne vehicle and then retransmitted back to the sending station is 
compared with the phase of the signal which modulated the original trans- 
mission. In Cubic AME, the same retransmitted signal is received at several pairs 
of omnidirectional antennas on the ground. From the phase differences observed 
between the antennas of two pairs whose baselines are mutually perpendicular, 
it is possible to determine two direction cosines of the pointing vector to the 
airborne vehicle. In Cubic MOPTAR these two direction cosines and range are 
combined to generate highly-accurate real-time space-position information. 
Sampling and coding techniques provide multiple-target capability and counter- 
measure invulnerability. 


A VERSATILE SYSTEM — Cubic MOPTAR is completely mobile. The elec- 

tronic equipment is mounted in a single air-transportable trailer van; the fixed 

stub-type antenna system for a typical installation is presently mounted on the 

ground but can be modified to be mounted on four folding arms which are approx- 
imately 20 feet long when fully extended. The air- 
borne transponder is a small, low-power unit which 
has been designed to operate satisfactorily in the most 
stringent missile environments. 











“MOPTAR Developed for United States Air Force” 


CUBIC CORPORATION 


Kearny Villa Road, San Diego 11, California 





basically is known as the Langmuir 
technique. 

Another proposal for practical ion = . - 
source is concerned with diffusion of Aircraft and missile 
atoms through “solid” walls to produce 
positive ions. Involved is a complicated e 
interaction, not vet too well understood, bs 
between atoms and the wall. Contract te systems engineers 
for this experimental study already has 
been initiated. 

Third scheme proposed involves de 
termination of whether ions can be 


generated without application of elec design and analysis. . 
trical power in certain electrolytic solu SERVO ENGINEERS: Develop and design electronic 


tions under proper conditions of S servo systems for guidance and control application. 
temperature and pressure. z HYDRAULIC ENGINEER: Analyze and develop hydrau- 
© Feasibility study for lightweight com- lic systems and components for airborne use. Background in 
pact power sources in connection with es kinematics and aircraft structures helpful 
ion or plasma propulsion. These light PNEUMATIC ENGINEER: Analyze equipment and 
veight units conceivably could be used design and develop systems using liquefied gas, cryogenics 
s auxiliary power units in a vehicle se Background in heat transfer and fluid mechanics prerequisite. 
which would use electrical or non-clec Qualified engineers are invited to learn details of these 
trical propulsion system. : openings by writing: 
Engineering Personnel 
North American Aviation, Inc 

lhe directorate has pioneered in high 4300 East Fifth Avenue, Columbus, Ohio 
vacuum studies. High vacuum rescarch NAA-Columbus, home of the T2J jet trainer und the A3J, 
laboratory (chamber) built by Litton ' : bee ae ste 

. a radically new electronic weapon system 

Industries under contract for the direc 


torate has demonstrated the value of : THE COLUMBUS DIVISION OF 


such a facility to carrv out research asso = A 
ciated with space conditions (AW Oct ie , 
14, 1957, ». 62). Indications are that e NORTH AMERICAN AVIATION, INC. AMA 
this facility, as a research tool, will pay 
for itself many times in future develop- 
ments. 

Laboratory already has simulated 
altitudes of about 95 mi. with man en- 
closed, and with minor modifications TH be EE« A Xi AY 
may possibly simulate altitudes of 150 


1 rials in the chamber have demon PbtGintser SUMU LATOR 


strated feasibility of man manipulating 
tools and instrumentation under high 
vacuum when he is properly protected 


Career positions are available at NAA-Columbus for elec- 
trical and mechanical engineers ready to graduate to systems 


High Vacuum 





Providing a flight table which converts these vector analogs 
by suitable garment as that developed can be continuously oriented in into a position corresponding to 
as part of the overall research facility space with respect to three mut- the defined space vector. 
Use of electron gun to detect very vally-perpendicular reference 
small leaks under high vacuum, com- | axes, the CTI Dynamic Flight 
parable to space vehicle conditions, Simulator can be programmed 
also has been demonstrated. directly from the output of a 
One of the big studies projected computer. Operating smoothly 
for the laboratory is investigation of with no gearing, the instrument 
metal surface friction phenomena eccegts thdapendient veRege . 
Write for brochure 


under high vacuum, where lubricating ; : ; 
: signals in each of the 3 axes and 
surface films, including absorbed gases, 


ire drawn off, leaving raw metal-to- 
metal (or other material) contact. This 
condition may affect operation of 
mechanical devices in space craft. Some 
preliminary research in this area has 
already been done in the chamber in 
its trial runs under initial contract with 
Litton. 

Plans are being made to utilize the 
laboratory in the study of design para- 
meters and performance of clectromag- 
netic plasma accelerators for possible 
propulsion use. Chamber will offer a CALIFORNIA TECHNICAL INDUSTRIES 
necessary realistic environment for study DIVISION OF TEXTRON INC 


of this nature, possibly pointing out BELMONT 6, CALIFORNIA 


By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraft or missile in flight, 
the unit expands the capabilities 
of any laboratory. 
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Qe ARCWELD 





M-3 Arcweld Creep Rupture Tester, custom de- 





use lighter loads. 


signed for labs which test smaller size specimens or 





For accurate creep rupture testing 


choose from 8 ARCWELD models 


Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
Load Calculator. 


See Arcweld’s Booth 202 at May Southwestern Exposition and Congress in Dallas 
Please send more information about Arcweld 
testing equipment. Have a salesman call [) 








Wey) MANUFACTURING ; 
Cc oO M co A N Vv Name Title 
P. O. Box 311, Grove City, Pa. Company Principal Products 
Phone 1470 3 rrr 





—— ee 











differences associated with experimen- 
tal ground runs and near-actual environ 
mental conditions. 

Other plans involve use by other 
agencies of the chamber as an engineet 
ing development tool to vacuum-soak 
missile or satellite components in de 
termination of dependability. 

Similar plan is to use the laboratory 
for checking performance of the “space” 
suit developed for flight with North 
American Aviation’s X-15 out-of 
atmosphere research plane. This will 
provide opportunity to check out, un- 
der relativelv safe conditions, the most 
critical part of the overall X-15 system— 
protection for the pilot. 


French Firms Start 


IRBM Study Group 


Paris—Group of French companies, 


mostly aviation and chemical, have 
banded together under the name 


“France-Rockets” to study problems of 
building intermediate range ballistic 
missile weapons in France. 

New group is sponsored by French 
Defense Ministry. Idea is that since no 
one company has the facilities to tackle 
IRBM construction, the problem is best 
handled by pooling available resources 
French used the same system in build 
ing the nation’s first atomic center. 

French group has sent a team to the 
U.S. to study IRBM development and 
fabrication programs. French Defense 
Ministry reportedly would like to have 
France-Rockets begin bv building such 
weapons as the Thor or Jupiter, then 
branch out into an all-French design 


French companies belonging to 
France-Rockets include, in the avia 
tion field, state-owned engine firm, 


Snecma; state-owned aircraft firms of 
Sud Aviation and Nord Aviation; pri 
vate engine firm, Hispano-Suiza; private 
aircraft firms, Avions Dassault and Breg 
uet; in the chemical field, Ugine-Nobel 
Bozel; the construction firm, Creusot: 
and the big electronics firms of Thom- 
son-Houston and C.S.F. 


Atlas Base Construction 
Force Will Total 1.500 


Cheyenne, Wvyo.—About 1,500 em- 
ploves of Convair Division of General 
Dynamics Corp. will be assigned her« 
during construction and _ installation 
phase of nation’s first operational mis 
sile facility at Warren AFB. Atlas in- 
tercontinental ballistics missile is 
scheduled for operation from Warren 
by fall of 1959. Convair said about 500 
persons will form permanent opera 
tional force. Construction of two 
launch pads northwest of Cheyenne 
will begin this summer. Two more 
will be built southeast and southwest 
of the city. 
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Engineers examine part of cylindrical fuel tank for X-15. 
To gain high structural strength, both automatic fusion 
welding and resistance welding are used. 


\ 


\ i | 
Seamless weld in fuselage gets close check. All surfaces 
are of stainless steel. ‘The X-15 will be subject to significant 


aerodynamic heating over entire skin. 


Missile-type propellant tanks for the North American X-15 are built 
to withstand high pressures. Some fabrication techniques used on the 
X-15 developed from the firm’s earlier work on the Navaho and F-100. 


X-15 Rocket Vehicle in Fabrication Stage 


High pressure lines running down side of fuselage are brazed for 
tighter joining instead of fastened with bolts or rivets. About 
65% of components commonly fastened in current craft are 


instead welded in X-15. 


Hot nozzle exhaust is used to test wing leading edge configura- 
tion. In contrast to constant temperature testing of F-100 com- 
ponents, X-15 test temperatures must be reached within specified 


times. 
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Hose on engines of the C-133A, giant 
military turboprop transport now in pro- 
duction at Douglas, Long Beach Division, 
is made of Silastic to assure maximum 
retention of flexibility even after pro- 
longed exposure to engine heat 


GILASTID hose stays flexible at 500F 


Whether the temperature registers —130F or +-500 F, 

Silastic* stays elastic ... keeps its shape. That’s why this 

versatile Dow Corning silicone rubber is ideal for jet 

ee engine hose, de-icing ducts, fuel tank ventilating hose and 

Get latest data on Silastic alignment couplings on jet engine tubing. Leading rubber 

: companies fabricate Silastic hose, ducts and tubing in 
Mail coupon today virtually any size, cross-sectional shape or color. 


Vv ng Corporation, Dept 
Aidiand, Michigan 
lease send me latest data on Silastic 


Typical Properties of Silastic for Hose, Ducts and Tubing 


Temperature range, °F —130 to 500 
Corrosion Non-corrosive to metal 








Oil resistance Dependent on type of oil 


. 

7 

* Pressure range Low pressure 
. 

¢ Light weight Weather resistant ° Flexible 








hem mee owes ce we esecd 


if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones Wit eaitint 


Nniiaw DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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By Michael Yaftee 
New idea in missile propulsion is 
commanding increasing attention from 
the Air Force. It is called a mono- 
atomic or recombination ramjet and 


derives its propulsive energy from the ex- 


othermic or heat producing recombina- 
tion of free oxygen atoms in a narrow 
altitude band at around 60 mi. 

Air Force Cambridge Research 
Center, current sponsor of the project, 
is expected to have the first mono- 
atomic-powered vehicle flying in about 
two vears. The Center has contracted 
with Dr. Paul Harteck of Rensselaer 
Polytechnic Institute’s chemistry depart- 
ment to continue development of his 
Hare recombination ramjet. And Dr. 
Harteck has brought in Dr. Rudolf Her- 
mann of the University of Minnesota 
for studies on vehicle configuration. 

Earlier, under contract from the Air 
Force Office of Scientific Research, Dr 
Harteck and his assistant, Dr. Robert 
R. Reeves, Jr., demonstrated the chemi- 
cal feasibility of using the oxvgen 
atoms available in the upper atmosphere 
to propel a missile. More recently, 
their results were essentially confirmed 


Boeing Bomarc IM-99 interceptor missile 
In test firings from Cape Canaveral, Fla., 


waiting for a target to appear on radar far over the horizon. 
Aerojet-General rocket booster lifts missile off and it flies on its 


missile is erected and fired. 


back until two Marquardt ramjets take over for Mach 2.5 interception flight. 
installation can be judged from Bomarc’s 47 ft. length, 18 ft. span. 


First Mono-Atomic Ramjet Vehicle 


Designed for 59 Mi. Altitudes 


by Sterges Demetriades and C arl Kret- 
schmer of Aerojet-General Corp., who 
were working on a similar study under 
another AFOSR contract. 

The fascination of the recombination 
powerplant is that it could operate for- 
ever, theoretically at least, on a free 
and virtually inexhaustible supply of 
energy. (In practice, the operating dura- 
tion of the engine will be limited by the 
lifetime of the catalyst lining its in- 
terior wall. In the beginning, Dr. Har- 
teck estimates that catalyst hfetime will 
be restricted to a matter of months.) 

At altitudes above 37 mi. dissocia- 
tion of oxygen molecules begins to ap- 
pear. Ultraviolet rays from the sun 
cause this dissociation, forming in effect 
a reservoir of solar energy. Upon re- 
combination into molecular oxygen, two 
atoms of oxygen vield 118 Kcal/mole 
0.. From 59 mi. up, it is believed that 
all oxygen is dissociated. And at 62 mi. 
one cubic centimeter of 
contains approximately 10° cal. of 
available energy in the form of dissoci 
ated oxygen according to 
estimates by Demetriades and Kretsch 
mer. Visible proof of the existence of 
free oxygen atoms was provided by 


atmosphere 


molecules, 








Bomarc Automatic Hangar-Launcher 


is fired from this automatic hangar-launcher. 
Bomare has been held in readiness overnight 


Then in 90 sec., hangar opens, 


- 


Size of the 
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for complete 





testing of 

aircraft components 
and for the finest 

overhaul facilities 


WRITE FOR BOOR: 
“How Aetco can help you.” 
















Aircraft Equipment 
Testing Company, Inc. 
1812 FLEET STREET 
BALTIMORE 31, MD. 


America’s First Independent 
Aircraft Testing Laboratory 









For estimate, call 
Harry Kupiec, at 
ORleans 5-2222 
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~ RIVETING 


Automatic feeding and setting with 


T-J 


RIVETS 4 AT A TIME! Special quadruple riveting unit, incorpo- 
rating two Model “RR" Twin Rivitors, mounted on a special 
welded steel base. Equipped with air-operated hold down 
mechanism and a safety air trip arrangement. Tooled for riveting 
left hand and right hand automotive muffler bracket assemblies. 


SPECIAL TWIN RIVITOR! T-) CLINCHOR adapted to a 
Tooled for 6 station indexing wide range of clinch nut setting 
fixture, incorporating automatic problems. Gravity Feed model 
clamping and ejecting mechan- shown here. 


isms, for riveting laminated 
armature assemblies. 


You'll realize faster assembly... reduced labor costs immediately, when 
you use T-J Rivitors and Clinchors for your production line. These 
performance-proved machines are designed to do a wide range of assem- 
bly jobs for aircraft, automotive, farm machinery—riveting jobs of a// 
kinds. 

T-J RIVITORS automatically feed and set solid rivets with high 
production. Electrically powered Rivitor sets solid steel rivets up to %” 
long. Throat depths 8” to 36”. 

T-J CLINCHORS set clinch nuts with fully automatic operation, con- 
trolled by a single foot pedal. Available in Underfeed and Gravity Feed 
models, throat depths 8” to 36”. 

Send today for these helpful references: Rivitor bulletins 646 and 555 
...Clinchor bulletin 555. The Tomkins-Johnson Co., Jackson, Mich. 


SEE US AT BOOTH 1423 
A. S. T. E. SHOW TOMKINS-JOHNSON 


AIR AND HYDRA YLINDERS CUTTERS CLINCHOR 





a Cambridge experiment performed in 
March, 1956. Scientists released nitric 
oxide from an Aerobee-Hi rocket at an 
altitude of 63 mi. The nitric oxide 
catalyzed the recombination of the 
atoms into molecular oxygen with th 
accompanying release of energy in th« 
form of visible light. The big problem 
was figuring out a way to use this 
energy as a practical propulsion source 
As early as 1953, Dr. Harteck sug 
gested the use of a catalyst to recom 
bine the oxygen atoms inside a flying 
duct configuration, similar in many re 
spects to a ramjet. The recombination 
heat liberated within the missile would 
expand the incoming air, causing it to 
move out the rear opening with suffi 
cient thrust to propel the missile. 
After testing a number of possible 
catalysts, Dr. Harteck and Dr. Reeves 
decided that gold was the best material 
for their purposes. It catalyzed almost 
all oxygen atoms hitting its surface back 
to molecules, had the lowest heat loss 
through radiation and, as a result, pro 
duced the highest temperature of any 
catalyst at the comparatively low pres 
sures that would be encountered by th« 
missile. 


Small Thrust 


But even with the high efficiency of a 
gold catalyst, the maximum possible 
thrust would be small because of th« 
low concentration of the available ox 
gen atoms in the upper atmospher 
I'his means that the missile itself must 
be extremely light. According to Dem« 
triades and  Kretschmer, allowabk 
weight for such a vehicle is about .0002 
lb./sq. ft. (10 mg. per square centi 
meter) of lift-producing surface. 

Moreover, materials used in con 
struction of the missile will have t 
withstand internal operating tempera 
tures between 500C and 600C. And t 
avoid preheating the incoming air, th 
front part of the missile must be mad¢ 
of a material that has no catalvtic effect 
on the recombination of oxygen atoms 

l'o meet all these conditions, Harteck 
and Reeves decided to use aluminum 
tubing in the construction of the mis- 
sile, covering the aluminum frame with 
thin sheets of mica and gold-plating it 
as required. 

The aluminum proved almost com 
pletely non-catalytic and could be ob 
tained in tubing weighing about 100 
mg. per meter. The mica was used be 
cause of its superior high temperature 
properties and the fact that it was avail 
able in sheets as thin as .0001 in 
Structurally weak, the gold, needed foi 
its catalytic effect, was plated by evapo 
ration onto the mica. 

Harteck and Reeves, however, neg 
lected to take into account the differ 
ences in coefhicients of expansion of the 
three metals. When the model was 
heated, the aluminum frame expanded 
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faster than the mica lining, and the thin 
mica, and gold-plate it directly. Al- 
tists now propose to use only one ma- , » enc ring and production experi- 
terial for framing, either aluminum or a _ eee n and reliability of their inertial 
mica sheets cracked. The RPI scien- 

though aluminum has much greater 

flexibility, they feel that the superior 

high temperature properties of mica 

are important enough to keep the more 

brittle material in contention. 

Another important area in this de- 
velopment program that remains to be 
filled in is the question of how fast 
atomic oxygen recombines both in the 
atmosphere and on catalytic surfaces. 

Although there has been much theo- 

retical work and lately some direct in- h| tj ti 
vestigation of the subject, the recom- esTination 
bination rates of atomic oxygen are still . d b 
matters of speculation. predetermine y 

[here are manv ways in which oxygen . . . 
atoms are consumed in the upper at- inertial guidance 
mosphere. ‘The most important of these 
is the formation of molecular oxvgen 
0.) and ozone (0,). The rates at which 
these reactions occur are important in 
determining the concentration of oxy- 
gen atoms at a given level in the upper 
tmosphere; i.e., the number of un- 
reacted oxygen atoms left. And the 
concentration 1s important in determin- 
ing the thrust that can be developed 
by a recombination engine. 

l'oo, the reaction rates are important 
in the design of the powerplant. The 
eficiency with which the heat of re- 
combination can be converted into 
thrust depends primarily on the re 
combination rates of atomic oxygen. 
And knowledge of this efficiency is a 
prerequisite to the design of a recom- 
bination ramjet. 

Experimental investigation of these 
recombination rates is now underway 
it both RPI and Aerojet. 

Harteck and Reeves have made sev- 
cral models of the Hare. But these 
models were designed primarily to test 
heating effects and materials of con 
struction. Acrodynamic designs for the 
vehicle are now being studied by Dr 
Hermann. The final configuration will 
be determined by simulated wind tunnel 
testing, in which water vapor, substitut- 
ing for air, will be “pumped” by rapid 
condensation in a liquid nitrogen cold 
trap. (The reason for using this scheme 

its comparative low cost.) 

Regardless of its exact final shape, 
cach vehicle must have an entrance 
port, a center reaction zone and an exit 
port, 


1! 
cessful performance of al 





1 GENERAL PBI 
LNBWaAINoal 


Q 
2 
3 
D 
> 
: 
0 
Z 





The vehicle will probably have 
supersonic inlet diffuser and a super 
sonic cxit nozzle. To Harteck and 
Reeves this suggests a vehicle with the MEARPOTT SOUPANY, EES, LITTER FALLS, 1. 2. 
configuration of a cylinder or a rec- Sales and Engineering Offices: 1378 Main Ave., Clifton, N. J. 
tangular duct, open and slightly tapered 
at both ends. West Coast Office: 253 N. Vinedo Avenue, 

rhe vehicle will probably be col- 
lapsible or at least small enough to fit 
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REQUIRED . Alightweight, low-loss, radiation-free cable with electrical 
* uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


SPECIF Foam lex Coaxial Cable 


A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 


With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 


1. Twice the efficiency of solid dielectric (RG-8*/,) type of cable now in 
general use. 


2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 


Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 


Greater efficiency and improved system performance without the use of 
additional electronic components. 


5. Ability to operate in both pressurized and non-pressurized parts of a 
p 
plane without the use of cable dehydrators or pressurizing systems. 


6. Lighter and smaller than many cables now installed in aircraft. 


Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 





inside the protective nose cone of a 
carrier rocket. Without any means of 
propulsien in the lower atmosphere, the 
vehicle will have to be carried to op- 
crating altitudes and, because of its light 
structure, will have to be protected en 
route. 

Actually, the experimental vehicle 
envisioned by Harteck and Reeves is 
a fairly small unit about 10 sq. ft. in 
cross section and weighing 5 oz. or less. 
It would operate at an altitude of 59 mi. 
and, with its internal temperature of 
approximately 550C, would have to fly 
at velocities of Mach 2 or less. Individ- 
ual units could carry payloads of only 
a few grams. But a number of vehicles 
might be wired together to produce a 
useful though still small overall payload 
capability, Dr. Harteck suggests. 


Will It Fly? 


Harteck and Reeves state that a 
missile powered by the catalytic re- 
combination of dissociated oxygen mole- 
cules is feasible. Their reasoning: 

It is assumed that the vehicle will fly 
at an altitude of approximately 59 mi. 
where the total pressure is about two 
microns. At this altitude, one cubic 
meter of air will weigh 3.6 mg. and will 
contain 20% oxygen by weight. 

If 50% of the oxygen is dissociated 
the weight of the free oxygen atoms will 
be 0.36 mg. This is equivalent to 1.3 
calories of heat of dissociation for each 
cubic meter of air. (This checks fairly 
closely with the 10° cal. per cubic cen- 
timeter estimate of Demetriades and 
Kretschmer for 62-mi. altitudes. Not all 
the air will come into contact with the 
catalyst lining, so even with an efficient 
catalyst, only 1 cal. of the available 
heat may be recovered. 

Assuming that the missile will be 10 
sq. ft. in cross section and will fly at 
ipproximately 1,312 fps., it will take 
in 14,120 cu. ft. of ar every second 
rom this 14,120 cu. ft., the engine 
should recover 400 calories of heat of 
dissociation. A reasonably efficient en- 
gine will convert 25% of the available 
cnergy to thrust. 

But even assuming poor efficiency 
nd radiation losses, say with only 10% 
conversion, and taking drag into ac- 
count, the engine will produce a thrust 
ind lift equivalent to 1.2 oz. (40 grams) 
ind 6 oz. (200 grams) respectively. And 
it is possible to build a vehicle, the 
RPI scientists say, that weighs 15 oz 
or less with readily available material 

Attacking the problem from a differ- 
ent angle, Demetriades and Kretsch- 
mer arrive at essentially the same fig- 
ures, if not the same conclusion. Thev 
sav that a 100% efhcient recombination 
engine will produce a thrust of 40 dynes 
per square centimeter of inlet area at 
in altitude of 62 mi., and that it is 
possible to obtain an operable engine 
with a thrust of about 4 dynes per 
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FOCAL 
PLANE 
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Dr. Nisson A. Finkelstein discusses CinemaScope equation with 
Harold Straat and Donald Mortimer 


Breaking through the TIME barrier 


Here’s brain power—human and electronic—to interpret 


your problem in terms of the practical optical solution. Here's 


design engineering and production efficiency to fill your needs 


on schedule. 


An example: engineering alone of complex CinemaScope 
lenses (see diagram above) would normally have taken a year 
and a half; starting from scratch, B&L delivered finished prod- 
uct within six months. The same high-speed electronic cal- 
culation and automatic instrumentation that helped make it 
possible are available to meet your prime and sub-contract 
requirements. 

pe Ae 
For design and development of new 
optical systems, or for production-run 
components—you're sure of prompt 
delivery, to contract specifications, 
when you deal with Bausch & Lomb. 


WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 
“OPTICAL COMPETENCE” Academy of Motion Picture Arts and Sciences 


Honorary Award for Optical Service to the Industry 


(on official letterhead, 


please, indicating title.) BAUSCH G LOMB 


Bausch & Lomb Optical 
Co., 86926 St. Paul St. os 
Rochester 2, New York. 








Our nation’s growing arsenal of missiles, 
possessing fantastic speeds and awesome 
capabilities, must be supported by super- 
sonic aircraft of an entirely new order. 
Such a plane is the Lockheed F-104 Star- 
fighter—the culmination of more than a 


decade of research and development in 
every phase of jet-powered flight. Plans 
for new and even faster military and com- 
mercial manned aircraft are on the draw- 
ing boards at Lockheed—to give vital 
tactical and logistical support to our far- 


flung NATO missile bases, our missile- 
launching mobile units of the United 
States Armed Forces, and the thousands 
of industrial firms which produce the 
armament to maintain America’s defenses 
at optimum strength. 


*Military aircraft cannot establish official speed marks until they have been operational 6 months. 


Lockheed’s famous “Missile with a man in it,” the 





F-104 STARFIGHTER, entered USAF service in February. 


Every time it flies an intercept mission for Air Defense 


Command, the F-104 exceeds the world’s official speed 


record (1207 miles per hour) for jet aircraft.* 


LOCKHEED means leadership 


LOCKHEED CALIFORNIA DIVISION: Burbank, Maywood and Palmdale, California 


JET FIGHTERS ¢ JET TRAINERS « LUXURY AIRLINERS ¢ PROP-JET TRANSPORTS 


AIRBORNE EARLY-WARNING 


AIRCRAFT ¢ ANTI-SUBMARINE PATROL PLANES 











square centimeter of inlet area. For 
a ramjet cross section of 10 sq. ft., this 
works out close to Harteck’s figure of 
1.2 oz. (40 grams). 

This thrust compares favorably with 
the minimum frictional drag expected 
at 62 mi. for a flight speed below Mach 
10. And the thrust-to-drag ratio is the 
most important factor in determining 
the feasibility and usefulness of such 
vehicles. The Aerojet scientists, how- 
ever, add that operation of the vehicle 
is “not easily practicable” because of 
the extremely light structural weight 
required. 


Limited Speed 


The theoretical task Demetriades and 
Kretschmer set for themselves was the 
development of a recombination ramjet 
that would fly at speeds close to Mach 
20. 

After an extensive investigation, they 
concluded that this was impossible. 

The limiting factor here is the ratio 
of the ramjet’s radius to length. In order 
to achieve a thrust that is larger than the 
drag, the length must be less than 0.7 
as long as the radius. At the same time, 
for a catalytic recombination engine to 
operate at this altitude and speed, all 
incoming oxygen atoms must come in 
contact with the catalvst-lined walls, 
and this requires a length 57 times the 
radius. Obtaining recombination by 
compression is likewise unfeasible, say 
the Aerojet scientists, because there is 
no diffuser which can compress air 
1,000 to 5,000 times with a length-to- 
radius ratio of only 0.7. 

Harteck and Reeves agree that it 
would not be possible to fly a recombi- 
nation ramjet at a velocity of Mach 20 
or greater. But it seems very likely that 
such a vehicle will operate at Mach 2 
or under and, even at these compara- 
tively slow speeds, will prove a signifi- 
cant development. 

The vehicle will be inexpensive to 
build and cost nothing to operate. Its 
light construction will be adequate for 
its low pressure operational environ- 
ment. In all likelihood, the small pay- 
load and capability and limited catalyst 
lifetime can be increased. And, unlike 
an artificial satellite, it will not have to 
fly in a fixed orbit. But, most impor- 
tant, the recombination engine opens 
up a new and potentially significant 
area of propulsion, with the Hare lead- 
ing the way to more sophisticated and 
practical powerplants. 

faking it into the interplanetary 
realm, Demetriades and Kretschmer also 
see some hope for their high speed re- 
combination engine. On Mars, the 
presence of large amounts of atomic 
nitrogen (which has a heat of recombi- 
nation almost twice that of atomic 
oxygen) would make it possible for the 
engine to propel a vehicle at sustained 
orbital speeds. 
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AMERICAN picks PAYMOVER 


to handle new jet transports 


To handle its coming fleet of mammoth jet aircraft, American 
Airlines has started by ordering 15 “PAYMOVER” towing tractors 
for ground operations. 


Designed specifically for handling the planes of the jet age, the 
T-300S “PAYMOVER” features 4-wheel-drive, 4-wheel steering, full 
powershift transmission, and weighs about 22 tons. With a feather 
touch, it provides up to 30,000 Ibs. of drawbar effort and speeds up 
to 26 m.p.h. 

Smaller “PAY MOVER” tractors are available in several sizes to meet 
any towing requirement. Contact any Hough Distributor for more 
Btw or write The Frank G. Hough Co., 700 Sunnyside Ave., 
Libertyville, Il. 


PAYMOVER 


MANUFACTURED BY 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


SUBSIDIARY « INTERNATIONAL HARVESTER COMPANY 
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NORD-AVIATION 1500 Griffon II has increased inlet area for second phase of flight test program, and canopy redesign for high speed 
flight. Aircraft has reached Mach 1.85 in a climb with its ramjet developing 44,000 Ib. thrust. Ventral fins used on Griffon I are omitted 


Griffon Support Survives Economizing 


NORD Griffon II in early stages of its flight test program pulls away under turbojet power. 
Inlet is original size used in Griffon I prototype; canopy is early design. Snecma Atar 
turbojet is used for takeoff, initial climbout; then ramjet powerplant is utilized. Prototype 
is result of five-year design program that started with glider with similar aerodynamic 
characteristics. Next phase will be installation of Snecma Super-Atar engine. 


GRIFFON |! made first flight Sept. 20, 1955, was powered by 9,700 Ib. thrust (with after- 
burner) Snecma Atar 101-G (AW April 9, 1956, p. 31). Aircraft has ventral fins on tail. 
Gross weight of the Griffon I is about 9,000 Ib. Aircraft was designed for vertical climb and 
a level flight speed of Mach 1.3. For takeoff, two Rato units can add 2,400 Ib. of thrust each 
for a total of almost 14,000 lb. Cockpit is above straight-through engine intake duct. 
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By David A. Anderton 


Paris—F'rance’s only solidly supported 
research aircraft is the Nord-Aviation 
1500 Griffon, a supersonic delta-winged 
plane powered by a turbojet and ram 
jet. 

Like the ill-fated Leduc 0.22 (AW 
Nov. 4, 1957, p. 50), the Griffon has 
single Snecma Atar turbojet hung in an 
annular duct that forms the ramjet 
The turbojet is used for takeoff and 
initial climbout; the ramjet takes over 
from there. Now between phases in its 
test program, the Nord aircraft has 
racked up about 80 hr. of flight timc 
during the past year, and has extended 
its performance envelope to a maxi 
mum of Mach 1.85 in a climb. At that 
speed, the ramjet was developing a 
thrust on the order of 44,000 Ib 

That performance achievement ha 
been the major factor contributing t 
continuation of the project after sup 
port for the Leduc 0.22 had been with 
drawn. 


Combination Powerplant 


French faith in the Griffon 
from its concept of ramjet-turbojet op 
eration, viewed by some technicians a 
the ideal compromise solution for high 
supersonic performance at altitude cou 
pled with combat-useful ranges and en 
durance. For a long time that concept 
was solely exploited and backed by 
Rene Leduc, in a single-handed effort 
that French engineers recognize and ap 
plaud. Leduc’s project held the engi 
neering spotlight for a long time in the 
postwar years, and received strong tech 


stem 
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nical—but weaker  financial—support 
from the Air Ministry. 

Then the Nord Griffon II entered 
the scene as a combination airplane 
hardly more than one year ago, making 
its first flight on Jan. 23, 1957. Behind 
it were some years of development and 
flight trials with turbojet power in its 
original airframe, with the delta-winged 
predecessors Gerfaut I and Gerfaut II, 
and a design family tree with roots that 
stretched back five vears to a glider of 
similar aerodynamic shape. 

This solid empirical and theoretical 
foundation has helped build the suc 
cesses of the Griffon program. Its long- 
term future, like that of any French 
airplane now, is an uncertain one as 
long as the government continues to 
ignore financially the development of 
ihe many brilliant design concepts of 
the French aircraft industry. But for 
this fiscal vear at least, its future seems 
issured. 


Griffon Aerodynamics 


lhe plane has mistakenly been called 
a canard because of the small delta 
surfaces forward on the fuselage under 
the cockpit. This mav be a semantic 
nicetv, but the general concept of a 
canard is that the forward surfaces are 
for control. On the Griffon, thev are 
fixed surfaces—the French call them 
“the mustache’’—and thev are solely for 
preventing the nose-down trim change 
that a delta-winged airplane experiences 
as speeds approach the sonic. 

The pilot of a delta usually has to 
crank in nose-up trim to counteract the 
natural tendency of the delta to tuck 
under at high speeds. The result is that 
the airplane is carrying several degrees 


a 


Valiant Modified 


lence from open bomb-bay door was too severe for receiver aircraft and bomb-bay fairing was added. 


of up-elevon in level flight, and the drag 
penalty is high. The Fairey Delta, ac- 
cording to one American test pilot, had 
to use seven degrees of elevon in its 
record-breaking highspeed runs and this 
definitely limited its speed. 

With the Griffon’s mustache, lift 
builds up on the forward surface as 
speed increases, and produces a nose-up 
pitching moment that counteracts the 
nose-down pitching of the airplane. ‘The 
drag penalty of the thin, small forward 
wings is less than that of elevons at the 
necessary deflections. 

The current Griffon is the modified 
first prototype that was powered solely 
by an Atar and was used to develop the 
aerodynamic layout. It has been con 
siderably altered in the powerplant bay 
although not much anywhere else. Now 
officially the second prototype, it car 
ries the type designation 1500-02 

Gniffon has a delta main surface with 
342 sq. ft. of wing area and a 60-deg 
leading-edge angle. Wingspan is 26.6 
ft. Lateral and longitudinal 
come from elevons at the trailing edge 

Overall length of the Griffon, not 
counting the flight-test boom on the 
nose, is 45.8 ft. Gross weight is about 
14,540 Ib. 

Cockpit is only a fairing above and 
forward of the ramjet powerplant in 
stallation, a huge annular duct that 
makes up most of the fuselage of the 
unusual-looking plane 

Inside this duct is a single Snecma 
Atar 101 E.3 turbojet rated at 7,725 Ib 
takeoff thrust under sea-level static con- 
ditions. The engine is a standard pro 
duction unit like those installed in 
Sud Aviation’s Vautours, with the ex- 
ception that the nozzle area is fixed in 


control 


=i b 


probe before contact. Probe is spring-loaded for breakaway. 
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for Refueli 


Vickers Valiant swept-wing jet bomber conversion to aerial tanker can be accomplished in a matter of hours by installation of bomb-bay 
tuel tank, turbine pump and piping, and fitting of hose-drum unit in bomb bay. Receiver conversion, completed in even shorter time 
consists only of fitting of probe. Drogue configuration is generously slotted cone coupled to 90 ft. hose length. During test phase, turbu 


the Griffon installation instead of b 
ing the variable type 

Air entering the inlet expands as it 
approaches the engine inlet face. ‘There 
is no‘ internal valving or diverting, and 
air that does not enter the engine sim 
ply bypasses it through the annular duct 
around the engine. Downstream of th« 
engine’s hot section, the ramjet begins 
where the annulus contains a ring of 
fuel injection nozzles. Further down 
stream is the flameholder, a double ring 
with a V-gutter cross-section, the open 
portion of the V facing downstream 

Chere is a much smaller annulus be 
tween the fuselage structure and the 
combustion chamber of the ramjet to 
shield the fuselage from the high-tem 
perature burning inside the chamber 
It discharges upstream of the main 
powerplant exhaust nozzle through a 
series of openings which can be seen 
around the tailpipe of the enginc 

Fuel system, like the ramjet, is a 
Nord-Aviation development. The fuel 
pump is driven from accessory section 
of the turbojet and is capable of moving 
10,560 gal./hr. Fuel is metered by a 
svstem including a computer with an 
avionic limiter. Fuel can be fed from 
tanks to cither turbojet or ramjet or 
both, except for a single reserve tank 
for the turbojet alone 


Shock System 


lhe Griffon air intake at first appears 
to be a simple pitot tvpe with a nor 
nial shock at the lip. Actually the shock 
pattern is more complex, because of the 
bow wave from the cockpit nose and a 
secondary shock triggered by interac 
tion in the boundary laver 
ondary shock and the bow wave make ; 


This sec 
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Provision has been made for de-icing 





Exploring 





: or 

Firewel’s experience and accomplishments in 
developing supersonic ‘and stratospheric oxygen 
control equipment can be an important consider- 
ation . . . in the quest for smaller, sensitive, 
intricate hardware. Firewel's engineering abilities 
and production facilities are adaptable to the 
needs of this ever expanding scientific frontier. 
Your inquiries of special or highly technical 
nature are invited. 





Engineers are needed at Firewel now. 
Address Personnel Manager. 
Aeronautical Division 


THE FIREWEL COMPANY, INC. 
3685 Broadway, Buffalo 25, N.Y. 


AIRCRAFT REGULATING CONTROLS © OXYGEN BREATHING EQUIPMENT | 


lambda shock system upstream of the 
inlet 

A third shock in the system occurs 
ihead of the cowl lip, so that at 
supersonic flight speeds the diffuser is 
operating with flow spilling over th« 
outside. 

In spite of the apparent aerodynamic 
complexity of the system, the ram pres 
sure recovery is high. During one flight 
test at Mach 1.8, pressure recovery 
readings at the face of the Atar inlet 
showed diffuser efficiencies of about 
0.9 and for the bypass air showed efh 
ciencies only slightly lower 

There have been no indications of 
flow instability in the ramjet svstem 
such as would produce “buzz” at the 
inlet by alternately swallowing and rc 
gurgitating the shock. 

So far Nord engineers have seen no 
need for modification of the present 
iilet configuration, although it has been 
increased in area once. It is possible that 
for the higher speed ranges, the in 
creases in pressure loss caused by stick 
ing to the simple pitot inlet may forc« 
a change to a more sophisticated type 

Diffuser efficiency curves plotted 
against Mach number generally stay 
high and flat for a small portion of the 
speed range, and then drop rapidly. ‘The 
Griffon’s inlet is obviously operating on 
the high portion of the curve now, but 
if the flight envelope is extended much 
further, it will start sliding down 
toward low efficiencies. For this reason, 
a central conical-form body may _ be 
necessary to generate a second inclined 
shock system and further reduce the ap 
proach Mach number so that the efh 
ciency increases again. 


Powerplant Tests 


Before the Griffon flew under the 
thrust of its ramjet, the powerplant had 
been tested on the ground in tunnels in 
simulated flight 

I'he airframe, almost exactly as it ex 
ists today, was built in prototype form 
and powered solely by the Atar engin« 
hat layout, the Griffon I, first flew 
Sept. 20, 1955. The major aim of the 
flight test program was to obtain dat 
points on the aerodynamics of the con 
figuration, uninfluenced by what wer 
then the uncertainties of ramjet opera 
tion. 

The powerplant of Griffon II was 
tested in a complete fuselage in the 
giant tunnel of ONERA, the French 
equivalent of NACA, at Modane. Ig 
nition, shutdown and sustained opera 
tional conditions were produced in the 
tunnel for the turbojet and ramjet, and 
for both together. The success of thes« 
tests paved the wavy for the flight trials 
of the second phase of Griffon develop 
ment. 

Modified to take the complete power 
plant, the first prototype Griffon I be 
came the second prototype Griffon I] 
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for flight tests. It made its first flight 
Jan. 23 last year 

First ramjet ignition was made on the 
17th flight, using a pilot light to ignite 
the rest of the chamber. On March 15 
during the 18th scheduled flight, the 
ramjet was ignited electrically in_ the 
usual way without the pilot light 

I'wo days later, the Griffon eased 
through Mach | on its 20th flight with 
Nord Chief Test Pilot Andre Turcat at 
the controls. 

First phase of the flight test program 
nded June 6 and the airplane went 
into the shops for modification of the 
ir intake. With a larger inlet fitted, the 
flight envelope was gradually extended 
until Mach 1.5 was reached. At that 
point there was a second brief halt while 
engineers and pilot took a good look at 
the results, because they wanted to 
void the phenomena that had made 
trouble for other planes at that speed 

Nothing showed in the test results 
to indicate any problems. Flights re 
umed and Turcat, in one test, rolled 
the airplane at Mach 1.6. The flight 
test program was to be terminated at 
Mach 1.85, primarily for reasons of 
heating on the engine, and that day 
came on Dec. 9 last vear when Turcat 
rocketed upward in a climb at that 
speed. This marked the end of the first 
phase of the Griffon flight test program 

Only major change during the flight 
test work with the Griffon II was en 
largement of the air intake; there were 
no configuration changes in the ait 
plane except for canopy redesign and 
no control changes. Ventral fins, tried 
on the Griffon I, were not installed 
on the Griffon II. They mav be needed 
in later flight test work as both altitudes 
ind speeds are increased. 

Observers expect that the next de 
vclopment phase of the Griffon will be 
to install the Snecma Super-Atar, the 
so-called “‘all-steel” engine designed for 
the Mach 2 or 3 regime. That engine 
is considerably larger than the Atar E..3 
now in the Griffon, and would demand 
1 much larger powerplant bay and ait 
inlet. The Griffon configuration. with 
its cockpit divorced from the power 
plant, will be relatively easy to modify 
to take the bigger engine 


Family Tree 


There are some aerodynamic simi 
larities between the Griffon in its pres 
cnt form and Nord’s predecessor delta 
design 1402 “Gerfaut.” Both have 
similar delta wings and swept vertical 
tails; both have straight-through power 
plant systems. Consequently the flight 
test program of the Gerfaut contributed 
greatly to the background and experi- 
ence of pilot Turcat and the engineers 
working on the projects. 

Ihe two planes differ in powerplant 
ind in longitudinal control systems. 
the Gerfaut used a small slab delta 
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A quiz for : 
Rocket Propulsion Engineers : 


(Time Limit: 10 years) 


1. What is the maximum theoretical specific impulse obtainable 
for a rocket motor with zero combustion volume? 

2. What is the basic mechanism involved in jet separation in 
nozzles, and how can the separation point be predicted as a func- 
tion of nozzle divergence angle? 

3. What is the effect on turbine blade design of a working gas 
which is still reacting and changing its composition? 

4. What are the dynamic interrelations among the various com 
ponents of a rocket engine, and what control systems will best 
solve the rocket engine control problems? 

5. What is the flame holding mechanism in a rocket motor and 
how can fundamental understanding of such a mechanism be 
used to increase reaction ratio? 

6. What types of fluid transport systems offer simplicity, effi- 
ciency, and light weight (other than the conventional 
turbopump)? 

7. What are some workable methods of translating chemical 
energy into thrust — other than by the standard combustion at 
high pressure and then conversion to velocity? 

If you would like to work in these areas and have an outstand- 
ing technical background, an inquiring mind, and the creative 
ability to visualize new solutions, possess a M.S. or Ph.D. degree 
in Physics, Chemistry, M.E., A.E., Ch.E., E.E., or a B.S. degree 
in the above with a thorough background in applied research, we 
have a place for you at Rocketdyne. 

Please write to Mr. H. D. Jamieson, Engineering Personnel, 
6633 Canoga Avenue, Canoga Park, California 


ROCKETDYNE fi 


BUILDERS OF POWER FOR OUTER SPACE 
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SPIRATUBE helps keep 
jet’s brains cool 


Wherever planes fly, Spiratube is used for ground 
service support. Here it’s used to keep the electronic 
flying and fire control brains of a Convair F-102A 
from overheating during ground tests. Used in con- 
junction with a Keco Air Conditioner, it helps keep 
the air at 80° or less and under approximately the 
same pressure as when the jet is airborne. 

Spiratube®, a flexible, reinforced fabric duct, is 
used for this purpose because it is able to withstand 
abrasion and pressure and retracts easily for storage 
in the compressor. (A 25-foot section of Spiratube 
retracts to 3% feet and forms a compact, lightweight, 
easily portable bundle. ) 

Flexible Tubing makes a complete line of flexible 
ducting and special shapes for the aviation industry. 
And the background and experience of our field en- 
gineers are always available. Say the word and we'll 
be glad to have one of them stop by to talk over 
your problems. For full information, write Dept. 204. 


Represented nationally by Aero Engineer- 
ing Co. and Airsupply Co., and by Asso- 
clated Industries in Seattle, Washington. 


Flexible Typing 


Corporation 


Guilford, Connecticut 


Anaheim, California 


Hillside, Ulinois 


tail with blunt trailing edge for pitch 
control; Griffon uses elevons. 

Both planes had a common ancestor 
in a wooden glider developed originally 
as a low-speed test vehicle for the 
Arsenal 2301 interceptor. The glider, 
designated Arsenal 1301, was first de- 
signed with a swept wing and later 
equipped with delta surfaces of two 
different sizes. Its test program was 
aimed at getting low speed data for two 
variants of the Gerfaut: The Gerfaut 
1A with 204 sq. ft. of wing area and 
the Gerfaut 1B with 282 sq. ft. of wing 
area. 

Later the glider was fitted with the 
fixed nose surfaces that became the 
trademark of the Griffon; for some of 
its flight trails it retained its conven- 
tional horizontal tail as well. 

To keep the history complete, the 
Griffon started life named “Guepard”’ 
(Cheetah); Griffon is, of course, a 
mythological figure which combines 
the best features of a lion and a fire- 
breathing flying dragon. “Gerfaut’’ 
means “Falcon” in English. 

There were more than airplane namc 
changes during the Griffon program. 
Nord-Aviation recently took that cor 
porate name in place of the more 
unwieldly Societe Nationale de Con 
structions Acronautiques du Nord (SN- 
CAN). Before that, the former gov- 
ernment organization Arsenal de 
l’Aeronautique had been absorbed by 
the Societe Francaise d’Etudes et de 
Constructions de Materiels Aeronau- 
tiques Speciaux (SFECMAS) which 
Nord took over in 1955. 

Nord dates back to the nationaliza 
tion of the French aircraft industry in 
1936, when it was formed primarily 
from the Societe des Avions Henry 
Potez. In later years it absorbed others 
of the great names in French aviation: 
Caudron, Amiot, Hanriot. 

Now it is the second largest aircraft 
factory in France, with about 8,000 
technicians and workers. It has threc 
major divisions: highspeed _ aircraft, 
which handles projects like the Gerfaut 
and the Griffon; missiles, which has 
developed the highly successful SS-10 
anti-tank weapon recently ordered by 
the U. S. Army, and transport, which 
has designed and produced the Noratlas 
transport for the French and Germans. 


X-15 Rocket Powerplant 
Test Stand Being Built 


Reaction Motors, Inc., Denville, 
N. J., is building a 100,000 Ib. thrust 
capability test stand to accelerate test- 
ing of Pioneer, rocket powerplant for 
X-15 research aircraft. Located at Lake 
Denmark, N. J., stand will be built for 
horizontal firings, but with a provision 
te accommodate all-altitude _ testing. 
Completion date for the $300,000 test 
unit is June 1, 1958. 
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100 HOUR RUPTURE CURVE 


(6v00 1 


announcing Udimet 600 and 7Oe 


for a wider range of applications at elevated temps 


The Utica Metals Division of Kelsey-Hayes scores another mat 

induction melting. Producible only by the vacuum induction melting 

700 surpass the elevated temperature properties of any other know 

quantity for critical high-temperature, high-stress requirements »y not Only possess exce 
stress-rupture qualities but also exhibit high tensile strength emperatures above 1500°! 


Kelsey-Hayes Company, General offices: Detroit 32, Michigan 


KELSEY-HAY 


ees Aviation and Agricultural Parts + Hand Toots for itndustry and 
17 PLANTS: Detroit and J n, M I 1 Me} ) 
& Tool Division Daver / Far 





~ 


An Exide battery 


SILVIUM RESISTS CORROSION 


Non-Silvium alloy 
grid after same test 


Silvium alloy grid 
after corrosion test 
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The one time when you can least 
afford a battery failure is during 
takeoff. But when you have Exide 
aircraft batteries in commercial 
planes, you have dependable pro- 


tection against the major cause of 


sudden battery failure. 


In place of ordinary positive plate 
grid alloys, Exide uses Silvium,* a 
new, patented alloy that resists cor- 
rosion up to 100% longer. While in 
other batteries corrosion often causes 
sudden failure, Silvium grids nor- 
mally outlast the battery. In addition, 
experience proves Silvium stretches 
battery life, giving you more value 
for your dollar. 


gives you a feeling of confidence 


... confidence that you'll be able to take off on schedule 


Eliminate this needless threat of 
takeoff delay from your operations. 
Install Exide Batteries. For infor- 
mation, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 


tery Company, Philadelphia 2, Pa. 


*U.S. Patent 


Exide 
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IN LOCKHEED method for imbedding resistance elements (wire) in Electra’s cabin radiant-heat panels, insulated wire is placed on one face 
sheet for sandwich panel and honeycomb core is placed over wire (left). Roller imbeds element in core. Installation is depicted at right 


Electra Designed for Production Savings 


This is the second of two articles by 
Irving Stone on the Lockheed Electra 


turboprop transport. The first article 
appeared in last week's AviaTION 
WEEK. 

Burbank—Lockheed Aircraft Corp. 


has designed the Electra turboprop 
transport to stress levels considerably be- 
low the permissible ultimate tensile 
strength in wing, fuselage, empennage, 
landing gear and other parts of the 
aircraft. 

For example, in wing empennage, 
stress level is about 3 that of availabl 
strength. In fuselage, stress level due 


to pressurization is about @ that of 
available strength. In landing gear 


critical areas, such as lugs, Lockheed is 
using only about half the available ma 
terial unit strength. 

Lockheed has cranked in an excep 
tional amount of pre-proving to ensure 
top reliability. More fatigue testing 
has been performed on Electra struc- 
ture than on any previous Lockheed 
plane, including military articles. Ex- 
tensive tests have been conducted on 
wing joints and surface discontinuities 
changes in direction of primary struc- 
ture and cutouts) to determine that 
these would not be a cause of fatigue 
failure. As a result of this extensive 
test phase, outer wing pancl-to-center 
section joint was modified and changes 
were made in material distribution and 
detail radii. 
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Fatigue tests were conducted on 
Electra fuselage structure and on the 
very. similar Constellation structure 
because these panels were available im 


mediately. Under cvclic air pressure 
loading simulating Electra pressure, 
panels were tested without windows 


ind with windows of various configura- 
tion, finally leading to development of 
forged window frame. Whereas cracks 
could be developed in the skin with 
cxtended testing, they stopped at the 
window frame, normally a critical area 

In addition to these panels, a com 
plete Super Constellation barrel (simi 
lar to Electra in size, structural arrange 











ment and detail components) was used 
to simulate forced vibration from pro 
peller blade passage. Knowledge gained 
from this test was incorporated into 
Electra design, led to reinforcement 
in region of the propeller plane of 
both Electra and Super Constellation 
Principal modification was increase in 
fuselage side radial stiffness by factor 
between two and four, depending upon 
specific area 


Fuselage joints were painstakingh 
checked and changes made. For ex 
ample, the most critical joint from a 


tension viewpoint is in a girth dire 
tion at the top of fusclage above the 
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TO LAVATORIES 
3 CABIN AIR RISER 
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DUCT 
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CABIN air cycle system in the Electra can reduce cabin inlet temperature to as low as 55F. 
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CENTER wing section of the Electra has large forged fuselage frames at front and rear spars. 
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wing. Modifications in skin attach 
ment and fittings were made in this 
area. Main and nose landing gear wer 
exhaustively checked in fatigue trials 
Loads were introduced to simulate 
actual landing, braking, engine runup 
and taxiing over reasonably rough run 
ways. In all, about 50 different load 
ings were used to simulate the spec 
trum associated with one flight. 

Main landing gear already has mor 
than 220,000 simulated flights chalked 
up against it, with no major difficulties 
encountered. Nose gear has success 
fully been put through 160,000 simu 
lated flights and results indicate ex 
tremely long structural life. 

Other gear trials included drop tests 
to establish orifice sizes for landing im- 
pact absorption. Simple orifice plate 
was found to be satisfactorv for main 
landing gear, while nose gear required 
use of a tapered metering pin in com 
bination with the orifice plate. 

Electra nose gear steering motor and 
shimmy damper are combined in a 
single unit. Early tests on complete 
nose gear in Lockheed’s shimmy tower 
indicated steering difficulties stem 
ming from too much friction in the 
system. Steering mechanism was r¢ 
designed to eliminate objectionable 
friction; design then was tested for 
shimmy and proved stable. 


Fuselage Pressure Tests 


In fail-safe fuselage tests, Lockheed 
engineers are inflating Electra body to 
operating pressure, applving bending 
loads which would stem from sever 
turbulence, then severing critical ek 
ments during this loading condition. 
This is the first time Lockheed has 
used an entire fuselage—from forward 
to aft pressure bulkhead—for this type 
of testing, to completely simulate 
severe operating conditions. 

About 36 cuts are being put in 
critical areas. One of these locations 
is the heavy, forged main frame for 
fuselage-to-wing ittachment, which 
will be severed completely. Other loca 
tions include window frames, wind 
shield posts, fuselage skins and frames 
and corners of doors. 

Wing fail-safe tests have been com- 
pleted, and original design essentially 
has been verified. ‘Tests show that 
fail-safe requirements of shear webs, 
spar caps and integrally stiffened sur- 
face structure have been exceeded. 

For fail-safe characteristics in the 
windshield, construction comprises an 
outer laver of *s-in. Nesa-heated semi 
tempered glass backed by }-in. vinvl, 
followed by 4-in. full-tempered glass 
main pane, and inner pane of in 
glass separated from main pane by }- 
in. vinyl. During tests, all glass panels 
were deliberately failed and it was 
shown that vinyl alone was sufficient to 


AVIATION WEEK, April 7, 1958 








carry up to twice cabin operating pres- 
sure. Bird impact test results dictated 
use of the 4-in. vinyl and *s-in. glass 
to contain any broken pieces of main 
pane, preventing them from striking 
the pilot. Without these imner vinyl 
glass layers, flying particles of main 
pane mutilated simulated pilot (clay 
dummy). 

luselage cabin windows incorporate 
biaxially-stretched Plexiglas 55 in two 
panes outer sheet and .25-in. 
inner sheet. Outer pane normally car- 
ries cabin pressure. In fail-safe demon- 
stration, outer pane was deliberately 
failed under twice the cabin operating 
pressure and inner pane withstood the 
load although it had been previously 
scored and punctured to simulate pos- 
sible service abuse. 

Ducting for distribution of engine 
bleed air for anti-icing wing and em- 
pennage leading edges was designed as 
a tension svstem with only four me- 
chanically flexible joints in the primary 
lines—one at cach engine near its bleed 
port manifold. Since dimensional 
changes in the system due to thermal 
expansion, wing ficxure and engine 
motion must be taken by flexing, high 
strength stainless steel allovs were used 
for the distribution lines. 

Complete mockup of the system was 
operated under simulated icing condi 
tions to verify structural integrity. In 
addition, the portion of the system at 
the engine was fatigue-tested success 
fully at maximum temperatures and 
pressures by cyclicly varying engine 
motions, 


592 
->>-1n. 


Thermal Mockup 


Elaborate full-scale thermal mockup 
is being used to check and refine air 
conditioning (heating and cooling) in- 
stallation. Costing about $120,000, 
this specially-constructed unit repre- 
sents a 40-ft.-long section of the Elec- 
tra fuselage completely trimmed on 
the inside including cabin liners, in- 
sulation, carpeting and lights. Hot or 
cold fluids are circulated through metal 
tubing on the outside of the skin 
panels to produce temperature ranges 
for various time periods in simulated 
flights. Mockup is instrumented on in- 
side to record corresponding conditions 
in cabin. Tests during the past vear 
have proven system performance and 
have resulted in improvements over 
original specifications. 

l'o determine acoustic characteristics 
of the bare fuselage and the fuselage 
with insulation and interior trim, Lock- 
heed constructed a mockup fuselage 
section about 25 ft. long, costing about 
$100,000. ‘Tests are being run with 
noise source spanning a spectrum from 
about 50 cps. to about 4,000 cps. Ef- 
fects of frequencies above 4,000 cps. 
can be readily projected. Under these 
conditions, various types of 
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treatments have been checked. Results 
have given an optimum distribution for 
weight of Fiberglas used in cabin in 
sulation. Also, it has been found that 
use of isolated radiant heat panels pro 
vide in some degree the effect of using 
a double-wall structure Insulation, 
tape and trim have been firmed, but 
tests are being continued to achieve 
possible improvements for future Elec- 
tras. 

In addition to the program on the 
acoustic mockup with external noise 
source, hydraulic mockup also has been 
used to determine sound levels result 
ing from operation of pumps and lines 
underneath fuselage floor. ‘This has 








resulted in development of pump box 
enclosures, pump vibration mounts and 
filters for hydraulic lines 
that Electra, with its 
takeoff and 13.5-ft 
diameter four-bladed props, will be 
appreciably quicter than a 1049G 
Super Constellation with 13,600 bhp 
and 15.2-ft. three-bladed props. 

First flight-test Electra is not com 
pletely trimmed, but sound measure 
ments indicate that target levels will 
be met. 

In engine supporting structure, stain 
less steel is used where operating tem 
perature and fire barrier requirements 
must be met. ‘Titanium is used for ex 


icoustic 
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STRONGER 
CLAMPING 
ACTION 


YET LIGHTER 
IN WEIGHT 


LALWVIGA\ 
CLAMPS 


The design of all awica 
standard and special 
purpose clamps, coup- 
lings and straps requires 


less material to achieve maximum hold- 


Patented “hook-bolt” fea- 
ture on AwWIcaA Clamps | 
assures positive locking and 
superior holding strength 


ing power without sacrifice of strength 
Safe for extreme temperature and high 
pressure applications in aircraft, missile 
and industrial fields. 





AWICA COUPLINGS — V-Band types for high 
pressure, high temperature applications on 
flanged joints. Can be made in any size. 





acoustic 


AWICA CLAMPS—for duct or hose connec 
tions. Foot configuration can be designed 
to solve installation problems and to fit 
any requirement of space. Available in all 
diameters 








AWICA LIQUIDOMETER CLAMPS—designed 
for one-hand assembly in blind locations, 
with quick-release feature. (Other styles 
available, including ‘“‘break-away”’ types.) 





Patented “hook-bolt” feature permits easiest installation in restricted spaces. All 


AWICA Clamps are vibrationproof 


with AWICA 


corrosion resistant and can be re 


specify AWICA. Write for FREE illustrated engineering catalog 


used. Save 


AWICA Clamps, ~~ Bw 12177 MONTAGUE ST., PACOIMA, CALIF 


couplings and straps 
manufactured by 


URBO PRODUCTS INC. 





NEW AEROQUIP 


12-JAW STUD 


ATTACHMENT FITTING 


STRONGER, SAFER... 
GRIPS WITHOUT SPRINGS 


New 12-jaw fitting decreases stress con- 
centration, distributes load more evenly 
than former 2 and 4 jaw fittings. The slid- 
ing lock ring is held in closed position by 
a shouldered detent and is not materially 
affected by shock loads or G forces. Fitting 
attaches instantly to all available studs, si- 
milar toAN 7516 floor studs... Ideal for 
quick attachment or removal of aircraft 
seats, tables, galleys, cargo tie-downs, 
radio and electronic equipment, lavatory 
fixtures. 


Another first in the field of cargo tie-down and 
load control equipment, developed by General 
Logistics, a division of Aeroquip Corporation. 
For prompt reply concerning the new 12-jaw 
fitting or rope and webbing cargo nets; air- 
craft track and track fittings; stud, stud attach- 
ment and pan fittings; and time saving Aeroquip 
WEBLOCK strap or ROPELOCK tie-down as- 
semblies, please phone or use coupon below. 


WEBLOCK & ROPELOCK are Aeroquip trademarks 


Gore 


A DIVISION OF 


LOGISTICS 


CORPORATION 


ho Box 1071-M, Pasadena, Calif. 
Please send information on 


12-Jaw Fitting 


Name__ 





Title__ 
| 


Company 
| Address , 
Feity — 
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ALTERNATE FEEDES 
FOR ESS AC ® 


DIFFERENTIAL 
JRRENT TRANSFORMER 
AND DISTRIB 





MAIN ELECTRICAL TRANSFER 
TION CENTER 


thy, 








ELECTRA electrical service center is located in fuselage bottom. 


Artist’s drawing demon 


strates equipment concentration designed for easy access and maintenance. 


ternal skins for flame resistance and 
structural efficiency from non-buckling 
standpoint when compared with thinner 
sheets of stainless steel of same area 
weight. Aluminum alloys are used for 
sub-structural elements where tempera- 
ture conditions permit. Complete sup 
porting structure has been static-tested 
from forward engine mounts aft 
through wing attachments, with  suc- 
cessful results through six ultimate 
loading conditions. 

No radical structural features have 
been introduced in the Electra to at 
tain speed of more than 400 mph 
Emphasis has been placed on simplify- 
ing the structure to achieve weight and 
manufacturing economies wherever 
possible. Highlights of Electra struc- 
ture are 
e Integral stiffening, large single-piece 
forgings and chemical milling have 
been used for design, production eff- 
ciencies. 

e Fuselage skin is 2024 aluminum allo: 
supported by 7075 aluminum alloy C- 
rings. Heavy extruded 7075 ring 
frames are employed at cutout areas 
such as cabin doors and other access 
openings. Chemically milled doublers 
are used to surround openings, ser\ 
ing as additional load path to prevent 
cracks from progressing into _ basic 
shell. Heavy 7075 forged frames con 
nect fuselage to front and rear center- 
section wing beams. 

e Windshield framing rigidity has been 
insured by use of heavy extruded 7075 
posts and heavy 7075 sheet metal sills. 
Posts and sills incorporate multiple 
piece makeup for safety. 

I'wo large 7075 truss-type forgings 
do double duty by supporting cockpit 
floor and nose gear. 


e Wing upper and lower surfaces, 


made up of nine spanwise panels at 
the root and narrowing to three at 
wingtip, are machined from integrally 
stiffened extrusions 17 in. wide. This 
panel width was established by fail-safe 
requirements to ensure that failure of 
one panel would not induce failure 
into adjacent panels. Panels are 
machined to taper skin, _ stiffener 
height, and _ stiffener thickness for 
weight saving. Lower skin is 7075 
aluminum alloy, upper skin is 7078 
for better compressive strength. Front 
and rear spar webs are machined from 
7075 plate tapered in thickness from 
root to tip. Web stiffeners are ex 
truded 7075 bulb T-sections, designed 
to pick up shear load from a failed web 
and transfer it to beam caps 

e Entire outer wing panel comprises 
two fucl tanks, with inboard tank ex- 





Electra Timetable 
As of middle of March, Electras 
have achieved 99 flights totaling 145 
hours, as follows: 
Electra No. 1, 106 hr. in 75 flights. 
Electra No. 2, 39 hr. in 24 flights. 
Third plane will fly April 10; fourth is 
scheduled to fly in May. 
Electra orders total 144: 
American Airlines 
Eastern Air Lines 
National Air Lines 
KLM 
Braniff Airways 
Western Air Lines 
Garuda Indonesian 
Cathay Pacific 
Pacific Southwest 
Ansett/Ana , 
Aeronaves de Mexico 
General Motors Corp 


mw hwnw oO 
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fuselage to inboard en 
outboard tank extending 
inboard nacelle to 


tending from 
gine nacell 
from outboard of 
wingtip. 

e Outer wing panel-to-center 
joint is combination shear and tension 
type. Upper and lower wing surfaces 
and front and rear spar webs are con- 
nected with shear type splice plates. 
Spar caps of the two wing sections are 
connected with 7075 forged tension 
bathtub fittings. 


section 


Production Economies 


Lockheed is streamlining its produc 
tion to introduce new manufacturing 
cconomies for the Electra. 

Scheduled to be put into operation 
this June at an installed cost exceed- 
ing $700,000 is a numerically con- 
trolled Kearney & Trecker skin mill, 
which will cut manufacturing costs, 
improve repetitive quality. Machine 
bed will measure 12 x 52 ft., probably 
will process two integrally-stiffened ex- 
truded skin panels simultaneously. 

lo facilitate movement along pro- 
duction line, Lockheed has devised a 
massive gate-type jig constructed of 
18-in. oil well casing, which swings 
open to permit passage of fuselage from 
the mating dock to the pressure dock, 
where structure is congas yr tested above 
operating value. Use of the gated jig 
eliminates large iny wedi in overhead 
handling facilities, permits use of com- 
paratively low headroom area. 

For better pressure seal in entire 
cabin, sealant is applied between faying 
surfaces of skin laps and between skia 
ind bulkheads and _ stringers, before 
riveting. This ensures complete dis 
tribution of sealant at possible leak 
points. Lockheed has found that in 
jection of sealant after structural joint 
has been made does not permit as 
thorough a sealant job as does its prac 
tice on the Electra. 

Io reduce time for attachment of 
ribs to stiffener elements of integrally 
stiffened wing skins, Lockheed has dc 
vised a special multiple-head drill 
which puts four holes simultaneously 
in the stiffeners and in the H_-clips 
located between stiffeners. A_ similar 
drill puts four holes in the H-clip web 
for attachment to rib tab. 

Lockheed has developed a method 
for imbedding resistance clements 
wire) in cabin radiant-heat panels. 
Insulated wire is placed on one face 
sheet for a sandwich panel, and honey 
comb core is placed over wire. Roller, 
with preset depressing force, is passed 
imbedding element in core 
filled with syntactic 
foam edging for about 3 in. back. 
Other face sheet is added, and sand- 
wich panel is cured in special heated 
fixture, using vacuum, 

Compared to 1049G Super Constella 
tion and 1649A Starliner, Electra has 


over core, 
Core cells are 
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many plastic 


weight 


about three times as 
parts, producing considerable 
savings plus comparatively small tool- 
ing cost to make intricate shapes. Air 
conditioning ducts are almost exclu- 
sively plastic and, in addition to weight 
noise absorption is im- 


saving here, 


proved. 

Allison 501-D13 turbojet embodies 
14-stage compressor, six combustion 
chambers and four-stage turbine, with 
turbine shaft speed constant at 13,820 
rpm. for all flight regimes. Compressor 
handles more than 30 Ib. of air per 
second at compression ratio exceeding 
nine to one at rated sea level power. 
Compressor bleed air is used for air 
craft anti-icing anti-icing of 
air intake scoops and successive engine 
starting. 

Reduction gear cuts section 
shaft speed of 13,820 rated 
propeller operating speed of 1,020 rpm. 
In ground idle condition, 10,000-rpm. 
engine speed is reduced to 740 rpm. 
prop speed, cutting noise level during 
ground operations. 

Aecroproducts propdler is four-blade 
unit incorporating spinner, manual 
and auto-feathering, and reversing ac- 
tion. Prop blade is hollow steel, has 
maximum blade width of 184 in. 
Prop diameter is 134 ft 

Prop spinner has electrical anti-icing 
maintaining wet running sur- 


system, 


powe I 
rpm to 


system, 


SPECIAL DRILL designed by Lockheed 
locates and drills four holes in H-clip and 
Electra skin 
Device saves considerable time. 


integral stiffeners of panels 


de-icing 
island 


( VC lic 
bl] ide 
blades are 


face for critical areas. 
removes ice from 
and blade cuffs 
de-iced together for 12 sec. “on” and 
84 sec. “off.” 

Propeller has its own oil 
suring hydraulic control in 
if engine oil should be depleted rapidly 

Safety coupling automatically disen 
gages reduction gear from engine in 


event of failure of power unit when 


spilnnc 
Opposite 


SUppI\ , in 
cmhcrTgense 





Electronic engineers 


NAA-Columbus, 


for Advanced Weapon Systems, 


Prime Contractor to the 


Military 


both aircraft and 


missiles, has career positions available in these fields: 


ECM: 
systems ECM. 
RADAR: 


system development o 


analysis and development of airborne 


f Pulse-Doppler, 


C-W, and pulsed radars. 


RECONNAISSANCE: 


study systems for effective 


use of IR mapping, ground mapping radar, and signal 


processing methods. 


Qualified specialists are also needed for other 
related electronic work in our expanding groups. 


Please write: 


Engineering Personnel 


North American 


Aviation, Inc. 


4300 East Fifth Avenue, Columbus, Ohio 
NAA-Columbus, home of the T2J jet trainer and 


the A 


3J Attack Weapon System. 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. aes 





1,500 shp. negative torque is reached 
Coupling will operate only if serious 
power section failure, including nega- 
tive torque system failure occurs. 

Fuel control meters fuel going to 
temperature datum valve by sensing 
and correcting for air inlet pressure 
and temperature and power lever con- 
trol position set by pilot. 

l'emperature datum valve bypasses 
portion of fuel received from fuel con- 
trol. Amount bypassed depends on its 
density and turbine inlet temperature. 

Amplifier electronically — matches 
actual inlet turbine temperature with 
values selected by pilot. Resulting sig- 
nal goes to temperature datum valve 


for positioning this valve accordingly. 

For cabin cooling, air cycle system 
can reduce cabin inlet temperature to 
as low as 55F. When additional cool- 
ing is required because of high ambient 
temperature, such as on the ground, 
Freon vapor cycle system operates 
automatically to maintain comfortable 
cabin temperatures and humidities. 
Flight station has air conditioning sys- 
tem separate from main cabin system. 
Cockpit has Freon evaporator, recircu- 
lating fan and electric heating element. 

Cabin pressure is supplied by two 
compressors geared to inboard engines, 
with air supply taken from engine main 
air inlets. Compressor systems are de 








EDO 


AIRBORNE 





LORAN 


COCKPIT-INSTALLED 


PILOT 


DIRECT-READING 


OPERATED 


SAVES WEIGHT, REDUCES CREW COST, 
ADDS TO PAYLOAD 


SELECTED BY PAN AMERICAN 
WORLD AIRWAYS AND OTHERS 
AS BASIC LONG RANGE NAV AID 





CORPORATION 


Since 1925 


COLLEGE POINT, NEW YORK 


signed for parallel operation but can 
operate independently. System can 
maintain cabin at pressure equivalent 
to 8,000 ft. during operation up to 
30,000 ft., and at sea level cabin alti- 
tude up to 15,500 ft., with either one 
or two compressors. 

Electrical system incorporates three 
direct-driven and one_ gearbox-driven 
60-kva., 400-cycle a.c. generators, one 
on each engine. Each generator supplies 
power through a three-bus system. In 
case of failure, loads are switched to 
remaining generators. Emergency power 
is from batterv or inverter 

Direct current power is obtained with 
two 150-amp. transformer-rectifier 
units providing 28 volts. Each unit 
can handle all d.c. loads. 

Electra fuel system incorporates two 
integral tanks in box beam of each 
wing, independent accessories and 
plumbing for each engine, crossfeed 
system, single point underwing _pres- 
sure fueling provision as well as con 
ventional over-wing fueling arrange- 
ment. Inboard wing tank holds 1,090 
gal., outboard tank holds 1,590 gal 
Expansion space is equivalent to at 
least 2% of tank gross volume. Each 
of the four wing tanks feeds fuel to 
one engine, with all tanks connected 
to a crossfeed manifold for feeding fuel 
from any tank to any engine. 

Single point underwing fueling is 
centered in No. 3 engine nacelle. Flow 
to any tank may be shut off in fueling, 
or tank float valves automatically will 
reduce fueling rate at 90% tank ca- 
pacity and shut off at full capacity. 

Dump chute, equipped with flame 
arrester, is provided on each side of 
the aircraft to serve the two tanks in 
each wing. Dump system uses _pres- 
sure fueling manifold, hence is auto 
matically tested for leaks each time 
underwing fueling system is used. 

Passenger oxygen system is constant 
flow type, includes 38.4-cu. ft., 1,800 
psi. storage cylinder, continuous-read- 
ing cylinder pressure gages in cabin 
and at cylinder location, regulators, etc 
Portable oxygen cylinder (11 cu. ft. 
with both demand and constant flow 
outlets is located in cabin for emerg 
ency use. Crew oxygen system is sepa 
rate, hooks to 38.4-cu. ft., 1,800-psi 
storage cylinder, has four dilutor-de 
mand regulators. Flight station also 
has 11-cu. ft. portable oxygen cylinder. 

Aileron, elevator and rudder control 
systems incorporate cable installations 
to booster, and push-pull rods to con- 
trol surfaces. Boosters give pilot defi 
nite control feel. Each booster includes 
emergency bypass mechanism. 

Speed brake flaps normally operate 
through same range and in conjunction 
with wing flaps by means of automatic 
control interlock which functions when 
wing flap is operated. 
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— Special Antennas 


' Require Novel 


Configurations 


Fathered by the straight wire aerial, 
special purpose antennas have de- 
veloped into strange and curious 
shapes. Parabolic segment antenna 
(top) is in use in Alaska to receive 
400 mc. signals probing the aurora 
from transmitter 50 mi. away. 
Broadside yagi array (bottom) is used 
similarly by Stanford Research In- 
stitute to study 100 me. signals re- 
flected by the moon and meteor 
trails. 


Designed to provide more sensitive 
antennas in the VHF-UHF range, 
the twist antenna (above) is an im 
provement of the common parallel 
rod yagi. Extension beyond normal 
yagi length is possible because the 
cross rods twist in a spiral about the 
axis. Spiral configuration above is 
10 ft. long but can be used to many 
times this length with corresponding 
increases in antenna gain. One ad- 
vantage of this type of antenna is 
that it can be used in many installa 
tions normally requiring expensive 
and cumbersome paraboloid anten- 
nas. Test antenna shown is sup- 





ported on styrofoam. 
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It’s a tried and true axiom of American 
business that to be successful, you 
must “think big’’. We don’t mean to 
rock the boat, but, when it comes to 
electrical connectors, we at Scintilla 
Division of Bendix Aviation Corpora- 
tion have made a strict practice of 
thinking small. It’s worked out 
pretty well. 

When we first put our connectors 
on the market in 1946, we wer 
delighted at the response of manufac- 
turers throughout the _ electronics 
industry. To put it briefly, they 
bought all we could produce. We 
knew, however, that to keep the 
industry on our side, we would have 
to move faster and more efficiently 
with each passing year. 

More than anything else, this 
meant achieving increased economy 


Scintilla Division 


SIDNEY, NEW YORK 


of size and weight. Along with im- 
provements in quality and constantly 
expanded output, we have worked 
always to make smaller and ever 
smaller connectors without reducing 
performance standards in the slightest 
degree. As electronics became a full 
partner in the booming aviation and 
missile industries, the need for smaller 
electrical connectors continued to 
grow. We supplied them. The indus- 
try bought them. 

Result: We are engaged in the 
greatest plant expansion in our history 
—it is to be devoted to vastly in- 
creased production of better electrical 
connectors. Only your confidence in 
the quality of the connectors made 
by Scintilla Division of Bendix Avia- 
tion Corporation—and in the integrity 
of the people who work here—has 


AV 


made this expansion possible. We 
shall endeavor to continue to merit 
that confidence. sCINTILLA DIVISION OF 
BENDIX AVIATION CORP., SIDNEY, N.¥ 


Canadian Affiliate: Aviation Electric Ltd 
200 Lavrentien Bivd., Montreal 9, Quebec 
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**Pygmy’’* Rack and 
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A few of many types and sizes of standard 
and special Bendix electrical connectors. 
Our engineers ore ready to aid you with 
the most exacting connector requirements. 
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AMB Outlines Bid Award Method 


As Aid in 10 Procurement Plans 


By Philip J. Klass 


Washington—Airways Modernization 
Board has revealed details of the proce- 
dure it will use in picking winning con- 
tractors for its major developments and 
which was used to select General Pre- 
cision Laboratory over 17 competitors 
to develop AMB’s new automatic data 
processing system. Information is ex- 
pected to be helpful to companies plan- 
ning to bid on 10 other major procure- 
ments which AMB plans for this year. 

Agency's technique of using quanti- 
tative rating by separate groups of ex- 
perts is an adaptation of proposal evalu- 
ation procedures used in major Defense 
Department procurements. Procedure 
was worked out by Col. Carl Fisher, 
\MB project manager on the data proc- 
essing program and chairman of the 
evaluation team. 

AMB decided in advance to evaluate 
data processing system proposals on the 
basis of three major factors: 

e Operational concepts. 

e Technical excellence. 

e Company background, including key 
people who would work on the pro- 
gram. 

Contractors were asked to submit 
their proposals in three separate binders, 
each corresponding to one of the three 
areas to be evaluated. Those proposals 
dealing with operations were reviewed 
only by the operations evaluation group, 
while the technical group received only 
the technical proposals. 

Each evaluation group, consisting of 
six men, was headed by an AMB ex- 
pert. Majority of the team members 
were selected from men recommended 
for the job by the three military services 
and the Civil Aeronautics Administra- 
tion, in response to an AMB request. 

Group that made the operational 
evaluation, for example, was headed by 
a former CAA trafic controller on 
leave from the Air Transport Assn. 
I'wo others were CAA traffic controllers 
on temporary duty with AMB. Remain- 
ing three members were military pilots 
(two Air Force, one Navy), two of 
whom also have trafic control experi- 
ence. 

Evaluation procedure prepared by 
isher called for a preliminary elimina- 
tion in event that more than 18 indus- 
try proposals were received. Although 
only 14 came in, five of the 14 were 
dropped after initial study because one 
or more of the evaluation groups unani- 
mously agreed they were inadequate 
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and failed to meet the agency’s require- 
ments, 

Proposal of each bidder is simultane- 
ously studied by all members of an eval- 
uation group, and a decision is made to 
reject or pass it, before proceeding to 
the next company’s proposal. Decision 
to reject a proposal during initial phase 
requires evaluation group to write a 
statement giving reasons for its decision. 

Proposals that get past first hurdle 
ire then restudied individually by mem- 
bers of each evaluation group, rated “‘ex- 
cellent,” “‘average” or “poor” by each 
member of the group according to a 
number of criteria on a formal rating 
sheet 

For example, operational evaluation 
of the recent data processing proposals 
was based on the following criteria: 
¢ Understanding of operational prob- 
lem. 

e Meeting user requirements, with sepa- 
rate ratings for militarv, general avia- 
tion and commercial airlines. 

e Safety relative to present system. 

e Ease of exercising control 

e Capacity relative to present svstem. 

e Traffic rate relative to present system. 
e Efficiency of airspace usc 

e Ease of transition from present sys- 
tem. 

e Extent of coordination with air de 
fense 


Technical Evaluation 

The six-man_ technical evaluation 
group prepared rating sheets which 
called for similar appraisal of the fol 
lowing factors: 

e Understanding of problem. 

e Technical feasibility of proposed solu 
tion. 

e Completeness of 
posal. 

e Effect of component failure (on sys- 
tem operation). 

@ Reliability. 

e Expandability. 

@ Fail-safety. 

e Ease of maintenance. 

e Man-machine relationship. 

¢ Time schedule. 

e Feasibility of test plan. 

e Amount of design required. 

e Amount of fabrication required. 

e Availability of GFE equipment re- 
quired. 

Third AMB evaluation group mem- 
bers each had two rating sheets, one 
intended to appraise the corporate ex- 
perience and facilities in the data proc- 
essing field, the other to evaluate the 


engineering pro- 





Ne 
Sign Doat 
Here... 


But the Navy’s WV-2 picket planes 
turn this particular corner of the ocean 
every time. It’s Long. 60°15’ E, Lat 
35°47’ N. These long-ranging patrol 
craft don't need sign posts or markers 
to stay precisely on assigned routes. 


Servo Corporation’s DEAD RECK- 
ONING TRACER (DRT) aboard 
every Super Constellation that flies 
AEW patrol—traces out on a Mercator 
chart a permanent record of the plane's 
flight path. The DRT continuously pro- 
vides a corrected and accurate display 
of the plane’s present position. While 
this information is being traced out on 
the chart automatically and simultan- 
eously, the exact figures of longitude and 
latitude are displayed on the computer 
counter as well as remote indicators. 


Servo Corporation developed the 
Dead Reckoning Tracer in 1955; it 
went into service in 1956. The Navy 
has rated the Servo DRT “the most 
accurate automatic system developed 
anywhere in the world to date.” 


Because of the outstanding perform- 
ance of the patrol DRT installations, 
Servo Corporation is now developing a 
smaller, lighter-weight model for fighter 
planes — under Air Force contract 
designation AN/APA-110 DRT. 

For information on other advanc ed 
navigational aids and systems devel- 
oped by Servo, call or write: 


SERVO 


CORPORATION 
of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.1., N.Y. 
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A report to engineers and scientists from Lockheed Missile Systems — 


where expanding missile programs insure more promising careers 


COMPUTER “FLIES” MISSILE DESIGNS, 


SPEEDS POLARIS DEVELOPMENT 


A new analog computer is today speeding early development of the Polaris ballistic 
missile by virtually “flying” missile designs right off the drawing board. 

These “test flights” eliminate design flaws and come up with a workable form withou! 
wasting time and money building and flying proposed missile shapes. 

Two Univac Scientifics are also included in the division’s computer facilities — 
already among the most extensive in the west. 

Advanced facilities like our computer installation have been developed through 
expansion in a variety of missile programs. These missile projects—including Polaris, 
X-7 and Q-5 —have earned Lockheed leadership in missile technology. 

More advanced projects we cannot talk about are under way. This means engineers 
and scientists who join Lockheed Missile Systems now, can enjoy opportunities 

to grow rapidly in the years ahead. 

Positions are open for qualified people in: Information Processing, 
Telecommunications, Reliability-Producibility, Ground Support, Guidance, 
Flight Controls, Aerodynamics, Thermodynamics. 


Write or send résumé to M. W. Peterson, Research and Development Staff, 
Sunnyvale 31, California. 


El ait SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


SUNNYVALE * PALO ALTO * VAN NUYS * SANTA CRUZ * CALIFORNIA 


Group leader Robert Turner, right, 
discusses results of a problem 
with Math Analyst Richard Hayes. 








similar skills of individuals whom the 
company proposed to assign to the pro} 
ect. Experience or talent factors listed 
on the corporate rating sheet and 
duplicated except for facilities and de- 
livery record on the individual talent 
sheet, included 

e Data processing. 

@ Display. 

e System work. 

@ Fabrication. 

e Field engineering. 

e Simulation. 

e Flight test. 

e Traffic control work. 

e Knowledge of New York area. 

© Fabrication facilities (corporate). 

e Test facilities (corporate). 

© Record of on-time deliveries on gov- 
ernment contracts. 

When each member had finished 
rating all proposals, he placed the rat- 
ing sheet in an envelope without dis- 
closing scores to other group members. 
E:nvelopes were sealed, collected by 
group chief, delivered to evaluation 
team chairman Fisher unopened. 


Weighting Factors 


Recognizing that an “excellent’’ rat- 
ing for certain evaluation criteria 
should carry greater weight in the 
overall score than the same rating for 
another criteria, AMB set up a point- 
weighting svstem which was shown on 
the rating sheets. For example, an 
excellent” rating on company experi- 
ence in data processing might be worth 
X” points, while an “excellent” rat- 
ing in flight simulation might be worth 
only “X/2” points. As might be ex- 
pected, company’s record for on-time 
deliveries rated a high weighting factor 
because of AMB’s short program time 
table. (AMB declines to release specific 
weighting factors used). 

In arriving at a composite score for 
each company’s total proposal, a 
formula was emploved which = gave 
equal weight to company’s sub-total 
score for each of the three major evalu- 
ation areas i.e.: operations, technical 
ind company background. However, 
once this had been done each com- 
pany’s composite score was determined 
by multiplying — not adding — the 
weighted scores it had received for the 
three individual portions of its pro- 
posal. 

This method of combination was 
intended to prevent a company with a 
verv low score in one of the three areas, 
but high scores in the other two, from 
walking off with the competition. For 
example, a company’s technical pro- 
posal and operational concept might 
be excellent, but if it had an extremely 
bad record of late deliveries on previous 
government contracts, chances were 
that it would not meet the critical 
timetable which AMB has set for the 
program. (AMB team had access to 
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a “iy bea with Crave 


¥ 


Torque as low as 0.003 ounce inches achieved by Giannini in 
MICROTORQUE * and MINITORQUE® Precision Potentiometers 


For extremely sensitive instrument applications where minimum 
torque is essential, specify Giannini Microtorque and Minitorque 
precision potentiometers. Highly reliable performance under the most 
rugged operating conditions is assured by Giannini’s care for detail 
and production crafting. 

By using sapphire jewel bearings ...and precision ball bearings in 
certain Minitorque models, these 1 inch diameter instruments effect 
an unusually low coefficient of friction. 

Available in 12 standard linear wiring types, the potentiometer 
output can, on special order, be designed to perform to a wide range 
of natural or empirical functions. All models employ non-corrosive 
precious metal windings and contacts...thereby permitting light 
brush pressures and ensuring long noise-free life. 

Dependability, reliability, and ten years proven application success 
are your benefits, when you use Giannini Microtorque and Mini- 
torque potentiometers — precision instruments “crafted with care?” 

For additional information, please write for Bulletins 85111 and 85151, 


SPECIFICATIONS: 
Torque ... 0.003 to 0.008 oz. in. depending on resistance and wiring 
type. (Sleeve bushing Minitorque 0.025 oz. in.) 


Resistance Range 100 to 100,000 ohms. 

Linearity 

Power Rating .... . 1.63 watts @ 25°C. 

Shaft Diameter ........ Microtorque, 0.031 in., 
Minitorque, 0.125 in. 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIFORNIA 





Defense Department records on cor- 
porate delivery performance). 

Only after the composite corporate 
scores are determined, and compared, 
does price come up for consideration. 
If the top scorer’s price is comparable 
to the second-place bidder, the award 
goes to the high-ranking proposal. If 
two top companies have nearly identi- 
cal scores on their proposals, then price 
can be the determining factor. ‘The 
important thing is that none of the 
experts who evaluate the proposals are 
exposed to price considerations during 
their evaluation. 

Specific criteria which will be used 
in rating each of the upcoming AMB 
procurements naturally will differ some- 
what from those employed in the data 
processing system competition. How 
ever, Airways Modernization Board 
plans to employ the same scientific ap 
proach to weighing objectively all sig- 
nificant factors in selecting the win- 
ning bidder. 


> Airline Flight Recorder—Acronauti- 
cal Radio Inc. will hold airline-industry 
meeting April 9-11 in Washington to 
draw up specifications for an airborne 
flight recorder capable of meeting air- 
line operational needs as well as new 
Civil Aeronautics Board regulation call- 
ing for use of recorders on all aircraft 
operating above 25,000 ft., effective 
July 15. Manufacturers interested in 
attending should contact William 
Carnes, Arinc, 1700 “K”’” St. NW.,, 
Washington 


P All’s Well SelCal—Aecronautical Ra- 
dio’s Airline Electronic Engineering 
Committee has worked out details of 
a modified version of SelCal selective 
calling system which will permit ground 
station to interrogate any en route alr- 
plane and get an automatic “All’s Well” 
reply without any pilot action. Original 
SelCal and All’s Well modification, 
pioneered by Pan American Airways, 
required assignment of reciprocal code 
for the latter which made industry-wide 
code assignment more difficult. ‘Tech 
nique evolved by Arinc’s AEEC for 
getting around this problem involves 
addition of another set of tone replies 
in the 1,800 to 3,000 cps. band. 


> Wedding’s Off—Litton Industries and 
Aircraft Radio Corp. have called off 
plans to merge, following failure of suffi- 
cient number of ARC stockholders 
to put up stock for exchange for Litton 
stock. Earlier proposed merger be- 
tween Airborne Instruments Laboratory 
and Aircraft Radio Corp. failed to ma- 
terialize for similar reasons. 
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Key Openings for Electronics Engineers 


Electronics activities are broad and fast-growing at 
Chance Vought. Projects involve advanced guidance and 
control and fire control systems for missiles and high- 
performance manned aircraft. They begin with investiga- 
tions and theory and progress through systemization and 
packaging to detailed hardware design. Key responsibili- 
ties await additional men who are qualified in these areas, 
Advanced degrees are preferred. 


Stability and Control Engineer. E.E., M.E., or A.E. with emphasis 
on flight stability and control problems or dynamics. (Special 
consideration given graduate study or extensive experience in transients 
or closed loop stability analysis.) To assist in design of autopilot and 
control systems for high-performance missiles and aircraft. 


Antenna Design Engineer. E.E. or Physics Degree with demonstrated 
aptitude for antenna design. To join active projects involving design of 
flush-mounted, recessed and external antennas at all frequencies for 
very high-performance aircraft and missiles. 

Fire Control and Microwave Systems Engineer. Requires E.E. or Physics 
Degree; at least 2 years experience in radar, data link, or fire 
control systems; and strong ability in this work. 


Test Equipment Engineer. Requires E.E. or Physics Degree and at least 
2 years experience in this or related field. (Desirable: broad background in 
electronics design with emphasis on digital computers or microwave 
systems.) To join in the design of complete checkout systems for 
missiles and associated subsystems. 

Guidance Design Engineer. E. E. or Physics Degree, plus 2 or more years 
experience. To design various active and self-contained missile guidance 
systems, and to design and develop radar beacons. 

Reliability Analyst. Requires M.E., Physics, E.E., or Math Degree; 
broad knowledge of electronic and mechanical systems; experience in 
operations research or reliability. Helpful: statistical methods experience. 

Electronic Packaging Engineer. M.E., E.E., or equivalent packaging design 
experience. To help design ground, airborne and shipboard 
electronic equipment for use in severe environments. Involves 
consideration of heat transfer, shock, vibration and other factors, 


To arrange for a personal interview, or for more informa- 
tion on these or other current openings, return coupon to: 


| C. A. Besio 

Supervisor, Engineering Personnel 

CHANCE VOUGHT AIRCRAFT, Dept. M-5 
Dallas, Texas 


Tama _Engineer, 





interested in the opening for. 





Name_ — 
inn 


City. ee 
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Vought Vocabulary — 


/ 
re: lent le SS a missile that pierces hostile sky 


to pinpoint its nuclear strike 


When a target’s latitude and longitude are marked on 
this missiles brain, an appointment has been made. 

To keep its rendezvous, the Chance Vought Regulus II 
performs miracles of navigation: it will launch stealthily 
from submarines — nuclear and conventional — from 
surface craft and mobile shore launchers. It will com- 
pensate automatically for wind and weather and for 
the earth’s rotation. It will detour enemy strongpoints, 
outfox known counterweapons. Closing in on its quarry, 
it can plummet from over 60,000 feet to smokestack 
height to escape radar detection. 

In minutes, Regulus I] can pierce over 1,000 miles of 
hostile sky to score a nuclear bull’s-eye. 


The first of the Navy's nuclear-driven subs, designed 
to roam the seas as unseen Regulus II bases, is now in 
construction. The missile itself has made over 25 sux 
cessful flights. Under Navy leash in key locations, it will 
be a relentless watchdog for peace. 

Scientists and engineers: pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-5. 


CHANCE 


OUGHT AIRCRArFT 
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The Year Advertising Helped 











This editorial message was first published by 











McGraw-Hill two years ago. It describes ad- 





N 1954 we had a business recession in the United 
States. Sales fell about 4% during the year. If man- 
agement had followed the historic pattern of busi- 

ness ups and downs, advertising volume would have 
fallen much further. 


But in 1954 the volume of advertising did not fall. It in- 


creased over 5%, and expenditures in all major advertising 
media rose. Every effort was made to stimulate sales when sales 
were needed to sustain prosperity. 

This was something entirely new under the sun. It had 
a powerful influence in making the recession of 1953-54 
one of the mildest on record. It helped greatly to speed 
business on to the record-breaking levels it attained in 
the years 1955-57. 

There are several reasons why America’s business man- 
agement attacked this decline in sales with more adver- 
tising. One of them grew out of the greatly strengthened 
position of the American consuming market. Consumers’ 
income after taxes has been rising an average of over $10 
billion a year since 1946, and this rising income is more 
widely distributed than ever before. Furthermore, con- 
sumers had piled up reserves of about $200 billion in cash 
or its equivalent. These reserves offered a new and power- 
ful inducement to increased selling and advertising effort 
even in the face of a possible decline in consumer income. 
(At the end of 1957, consumer reserves were $225 billion.) 


Taking the Longer View 


However, the principal reason why a sales decline was attacked 


vertising’s dramatic contribution to the Ameri- 
can economy during 1954. The theme of the 
editorial—that advertising can help promote 
economic stability by stimulating sales at a 
crucial time—is even more pertinent today. 

As our economy grows, it is constantly 
changing. The conditions business faces today 
are not the same in every respect as those it 
faced in 1954. But business again has the op- 
portunity, through advertising and other sell- 
ing efforts, to help sustain a high level of eco- 
nomic activity. At the same time, it will be 
building markets for the period of renewed 
expansion that is sure to follow. 

This editorial is reprinted exactly as it ap- 
peared in 1956 except for minor editorial 
changes to bring it up to date. Permission is 
freely extended to newspapers, groups or in- 
dividuals to quote or repfint all or parts of 


the text. 


PRESIDENT 
McGraw-Hill Publishing Company, Inc. 











with increased advertising is management's new-found convic- 
tion that good advertising is essentially an investment in the 
development of a market. Successful development requires 
sustained investment. The inclination of business man- 
agement to take this longer view is, of course, motivated 


Me Graw-Hill PUBLISHING COMPANY, 


@uHEADQUARTER S FOR 














Kill a Business Recession 




















by the fact that the American market, with over 3 million 
consumers being added annually, is growing at a pro- 
digious rate. 

Ten years ago only a handful of companies had plans 
for investment in new producing facilities extending 
beyond the current year. Today almost all leading com- 
panies have investment programs running some years 
ahead. And keeping pace with these long-range invest- 
ment plans has been the development of sales and adver- 
tising programs to reach tomorrow's greatly expanded 
markets. 


Advertising’s Key Role 


This crucial role of advertising in providing driving power 
for our economy is gaining greater recognition every day. 
In his book, “People of Plenty,” Professor David M. 
Potter of Yale University remarked: “Advertising is not 
badly needed in an economy of scarcity, because total 
demand is usually equal to or in excess of total supply, 
and every producer can normally sell as much as he pro- 
duces. It is when potential supply outstrips demand— 
that is, when abundance prevails—that advertising begins 
to fulfill a really essential economic function.” 

Today abundance so completely prevails in the United 
States that it has been conservatively estimated that as 
much as a third of everything offered for sale falls in the 
realm of “optional consumption.” That is, consumers 
can “take it or leave it’’ without any immediate personal 
inconvenience. But if they decide to “leave it,”’ a terrific 


economic depression will not be far behind. In such 
circumstances, advertising—in which, in all of its forms, 
we are now investing over $10 billion annually—clearly 
is of crucial importance to our continued prosperity. 

In performing its key role in past years, American ad- 
vertising never realized its full potential. It successfully 
promoted sales. But it never was called upon to promote 
an overall economic stability as a direct outgrowth of 
increased sales. 

By successfully promoting both sales and economic sta- 
bility, as it did in 1954, advertising surely has added new 
strength to the American economy. It has also added a 
great new and constructive dimension to advertising itself. 





One of the surest means of expanding your sales 
volume in today’s industrial markets is through 
dominant advertising in the publications directly 
serving your major customers and prospects. 
McGraw-Hill’s business and technical publica- 
tions can give you quick access to the men who 
initiate, specify and approve the purchases of in- 
dustrial products and services. Because all are 
leaders in their respective fields, you are assured a 
maximum return on your advertising investment 
when you concentrate in the McGraw-Hill publi- 


cations serving your most important markets. 











INCORPORATED - 330 West 42nd St., New York 36, N. Y. 
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A PRACTICAL SOLUTION TO BLAST CONTROL PROBLEMS WHO'S WHERE 


THE LYNNCO > Approved by USAF F " Siedaand iat 9 
AIR CURTAIN — for heavy jet Changes 


. Dr. John Mason, chief-preliminary d 
BLAST FENCE * bomber aircraft sign, The Garrett Corp.'s Research Man 
. ufacturing Division, Los Angeles, Calif 
David C. Pinkerton, manager-advanc 
engineering, Communication Products De 
partment, General Electric Co., Syracus¢ 
Dr. Montgomery H. Johnson, director 
of advanced research, and Dr. Joseph V. 
Charvyk, director of missile technology, Aero 
nutronic Systems, Inc., subsidiary of Ford 
Motor Co., Los Angeles, Calif 
Brig. Gen. Edwin M. Day (USAF, ret 
a member of the president's staff, Fairchild 
Camera and Instrument Corp., Syosset 
New off-the-shelf Blast Fence gives full blast control at half the cost N. 1 
. : ; Dr. Henry S. Katzenstein, director-r 
The Lynnco Air Curtain Blast © Easy to install—easy to dismantle. search department, Military Engineering 
Fence employs a basic principle of e Lightweight—nests for ease in Division, Olympic Radio & Television, d 
aerodynamics to provide effective shipping—occupies minimum “real vision of The Siegler Corp., Long Island 
blast deflection. In addition, the estate” when installed. City, N. ¥ Also: Abe Cohen, head 
fence acts as a remarkable silencer. military product development, and Ruby 
Conversation may be carried on Blumkin, head-military product design 
behind the fence only 25 feet from A. L. Ervin. assistant to the director of 
the tailpipe. customer relations for planning, Fairchild 
CHECK THESE FEATURES: LYNN Engine Division, Fairchild Engine and Air 
e@ Low initial cost—no maintenance Engi ae Se. et Sa M.S. Ale Pee 
. ’ ' . gineering man E. Briggs, manager-airframe customer 
costs. Company relations 
@ No blow-through—no gases, odors RUSS BUILDING + SAN FRANCISCO 4, CALIF. Dr. Frank B. Brown, technical director 
or turbulence behind fence. *A proprietary item on which patents ore pending. reliability and evaluation, Crosley Division 
Avco Manufacturing Corp., Cincinnati 
Sydney H. Carter, director of sales ad 
ae aT: Pe ied hx a re = vertising and promotional material, ‘Temco 
FABRICATION OR BRAZING PROBLEM Aircraft Corp., Dallas, Tex Brig. Gen. 
Luther Stevens Smith (USAF, ret.) succeeds 
Mr. Carter as director of public relations 
John E. Dalgleish, manager Turbo 
STAINLESS STEEL OR SUPER ALLOY? Rocket Division, Veet Industries, East De 
troit, Mich 
Lawrence L. Jacobs, plant manager, | 
beeco Division, Aeroquip Corp., Ja 
Mich 
KER suPPLY Peter Bukoff, quality manager-airfram« 
AU products, Bendix Division, Bendix Aviatio 
TH Corp., South Bend, Ind 
E Dale E. Oyster, assistant to the chief of 
SPECIAL SKILLS TO ACHIEVE the Engineering Division, The Rand Corp 
Santa Monica, Calif 
T. Ross Welch, general manager, TC 


PESIRAB: RESyy y components Division of Brubaker Ele 
Ss 





ene Atta 


The Lynnco Blast Fence in position behind heavy jet bombardment aircraft 


Call, wire or write for free, illus- 
trated folder. Available for immedi- 
ate, “off-the-shelf” delivery. 
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tronics Co., subsidiary of Telecomputing 

Corp., Los Angeles, Calif 
Vincent Kaye, director of research and 
development, Control Engineering Co 

Detroit, Mich 

me ——* John S. Glen, superintendent of com 
Complete precision fabrications of munications-electronics, Bonanza Air Lines, 
jet, ram jet and missile engine com- Marcy W. Osborne, Jr., manager-propel 


ponents with emphasis on high tem- lant materials, B. F. Goodrich Chemical 
Co., Cleveland, Ohio 


perature brazing of super alloys. Furnace Maj. Gen. Dudley D. Hale (USAI 
equipment handles work up to 48” diameter. manager-Washington, D. C., office 


U.S. Air Force certification for both brazing and heat treat. ~~ a ae 
x ‘ aes om cCracken, coordinator for ‘T-35 
Complete test and inspection facilities. production, Northrop Division, Northrop 
Aircraft, Inc., Hawthorne, Calif 
William E. Cobey, director-helicopter 
engineering, Republic Aviation Corp., Farm 
DEVELOPMENT COMPANY ver your problem may be, our en- ingdale, N. ¥ 
in g. development and production fa- B. J. Anthony, in charge of the newly 
904 Woodside Avenve cilities are at your disposal. Write, wire or established Dayton, Ohio, office, Chan 
Essexville, Michigan hone r information Vought Aircraft, Inc., Dallas, Tex 


Stainless brazed assembly, 20° dia 
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Pilot Safety Stressed in Workmaster 


London—Production go-ahead has 
been ordered by Auster Aircraft, Ltd., 
of a new agricultural aircraft known as 
the Workmaster. It was designed to 
the specification of Crop Culture, a 
British aerial spraying and top-dressing 
company. 

Crop Culture has ordered nine Work- 
masters and a further order for five has 
been placed by the French aerial spray- 
ing company, Ardic. 

First of the 14 aircraft on order made 
its initial flight Feb. 22, and now is 
completing flight trials. Major change 
in the aircraft is installation of a 180-hp. 
Lycoming engine in place of the pre- 
135-hp. British Cirrus engine. 
Che manufacturer American 
engine not only enables the heavy load 
to be carried with ease but leaves power 
to spare for increased safety margins. 

lhe Workmaster can carry up to 120 
U.S. gal. of chemical and will spray at 
speeds of up to 90-mph. The chemical 
tank is located beside the pilot, with 
a pas- 


vious 
savs the 


room also for a second seat for 
senger behind the pilot. 


Safety Features 


Crop Culture and Auster put a strong 
cmphasis on pilot safety in design of 
the aircraft. These are some of the 
features 
¢ Chemical tank is positioned beside 
the pilot, rather than behind, minimiz- 
ing the risk of injury in an accident. 

e Specially shaped tank provides good 
visibility when flying close to the 
ground. 

e Jettison valve is fitted to the bottom 
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WORKMASTER has 100-gal. capacity agricultural chemical tank beside pilot and ther 


is space for a second seat behind him. 


of the tank which will enable the load 
to be dumped in five seconds. The de 
signer says this can quickly increase 
the rate of climb from 650 fpm. fully- 
loaded to 1,000 fpm 

e Pilot’s seat has been strengthened and 
equipped with a 25G shoulder harness 
from chemical-resistant material 
windshield 


made 

e Thicker, bird-resistant 

@ Oversize, low-pressure tires for taxi- 

ing over rough and muddy ground 

e Hydraulically-operated disk brakes 

e Undercarriage shifted further forward 

to allow sharper braking 

e Addition of pneumatic tailwheel and 

more robust tail spring assembly 
Tail surfaces of the Auster have 

redesigned to improve stability at maxi 

mum weights where the center of gray 


been 


Czechs Test Light Twin 


Flight test program is underway on new Morava L-200 five-place light twin which is reported to have top speed of approximately 185 
mph., cruise speed of 170 mph. and range of 1,000 mi. It has retractable tricycle landing gear, carries fuel in wingtip tanks. Designed for 
business use and air taxi service, L-200 was shown to public during rece nt engineering exhibition in Brno, Czechoslovakia. 


Fully 


is estimated at 180 yd 


loaded takeoff 


ity tends to be ift Installation 


ailerons, more sensiti 


makes the aircraft 
han 


trainer-type 
than the 
maneuverable 


older tvpe, 
more ind easier to 
manufactur 


better 


dle, according t the 
Controls also are said to b 
monized 

For incre ised pilot effi iencyv, al 
comfortable n installe 
in effort made to 


seat has be 

reduce the noise 
There are filters for both 

cold and hot air conditions and an 


cngin ill 


opens if tl 
Anti-locust guard 


intakes and 


emergency air intake which 
ther is clogged 
provided for thi 
ventilators 
Capacity of the W 


it between the 


orkmaster pla 


Alpha and 
Agricola in the 


lighte I 


heavier, mor expensive 





TINY TOWN OR MIGHTY METROPOLIS Esso is there . 
at 600 airports from Maine to Texas! Leave it to those Esso Aviation 
Dealers ... to give your plane the knowing kind of service it needs to keep 


you right on schedule. With an Esso Aviation Credit Card (they’re easy 
to apply for), you can charge almost anything—including gasoline, oil and 
lubrication (you can’t beat those Esso Aviation products) and even tire 
and battery service, landing fees, overnight in-transit storage and minor 
emergency repairs. How’s that for a good deal? 





» FREE TO PILOTS! For your free Esso 
% Flight Calculator, handy guide in 
P figuring True Course, Drift Angle 

~ and Ground Speed, be sure to see 

your nearest Esso Aviation Dealer. 
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Auster stable of agricultural aircraft. 
Cost will vary between $11,200 and 
$14,000 depending upon the equipment 
ordered. Auster says deliveries now can 
be made in 12-14 weeks. 


Short Takeoff 


Proving flights have shown that the 
aircraft can take off fully loaded after 
a 180-yard run, the manufacturer says. 
This is followed by a steep climb out. 
l'urn-around time during spraying op- 
crations is estimated at three minutes. 

lhe Workmaster has a wingspan of 
36 ft., length 23 ft. 7 in. Its weight 
is 2,550 lb. and it can carry a payload 
of 950 Ib. in addition to the pilot. 
Maximum level speed is 104 mph. with 
an economic cruising speed at 65% 
power of 88 mph. Fuel consumption 
at economic cruise is 74 gph. 

Fuel tanks, totaling 38.4 U.S. gal., 
have been shifted from the fuselage to 
the wings in the new model. A con- 
stant-speed propeller is standard equip- 
ment. 

Controls have been positioned so that 
throttle and prop pitch both can be 
handled with one hand. 

Auster says the Lycoming’s power 
weight ratio was better than that of any 
other engine available. 

Fortunately, when Crop Culture 
came along, the right engine came along 
it the right time, a company spokes- 
inan says. “‘For some time in this coun- 
trv, we have been sadly lacking in en- 
gines of the right power/weight ratio 
ind cost. We also were fortunate in 
getting quick delivery from the United 
States.” 

Che 180-hp. engine with its constant- 
speed propeller has been installed at 
the same weight as the previous 
1 35-hp. engine with fixed pitch 


Rotary Atomizer 


[he Micronair rotary atomizer, de- 
signed and developed in England by 
Britten-Norman, Ltd., an associate com- 
pany of Crop Culture, will be standard 
equipment on the Workmaster. Each 
uircraft is fitted with two of these 
itomizers, one on each wing tip. Spray 
chemical is fed from the chemical tank 
in the fuselage to the atomizers. 

The firm that in insecticidal 
work it is possible to cover an acre with 
only }-gal. of spray using the atom- 
izers and that it seldom is necessary to 
go above 2 gal. an acre in any other 
tvpe of work. 

Auster says there is as yet no top- 
dressing version of the Workmaster but 
that such an aircraft will follow. It also 
is considering the possibility of modify- 
ing the Workmaster for passenger and 
load-carrying. The top hatch, designed 
for removal of the chemical tank for 
cleaning or overhaul, would admit pack- 
ages up to 33 in. by 284 in. 

Crop Culture placed its order for the 


Savs 
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Workmasters at the end of last De- 
cember, and the first aircraft flew only 
53 days later. The aerial spraying and 
top-dressing company began operations 
in 1955 using converted de Havilland 
Tiger Moth biplanes. It now has a fleet 
of over 30 aircraft in use or on order. It 
operates not only in the United King 
dom but also in the Sudan, North 
Africa, Mauritania, British and French 
West Africa. 

In the six months ending December, 
1957, the company sprayed over a 
quarter of a million acres in the Cam- 
croons. It maintains a permanent base 
in the center of this African banana- 
growing area. 








HE’S FLYING THE NOSE 


each section before Final Assembly, 
using oil at pressures and tempera- 
tures equal to operating conditions. 

By flowing each section to Air- 
work’s own limits, we know per- 


An adverse accumulation of toler- 

ances can ruin an engine. Every part 

| can be within the manufacturer’s 

wear limits. Yet, when the engine 

has been assembled, the oil flows are 
not acceptable. 

The condition is always caught at 
| Final Test. But that is the expen- 
| sive place to find it. The trouble 

could be in the nose, the rear, or 
| the power section. 

This Airwork designed rig checks 


Airwork 


CORPORATION 
Millville, New Jersey 


USSR Light Twin 
Attains 143 Mph. 

Antonov-designed An-14 Pchelka (Lit 
tle Bee) high-wing short-haul aircraft 
has top speed of 143 mph. and range of 
330 mi. carrying six passengers and 33 
lb. of baggage or cargo, official Russian 
sources revealed. 

Iwo Pchelkas are undergoing flight 
test and an agricultural version is being 
built. Especially 
from unprepared fields, plane is powered 
by two Ivchenko AI-14R radial engines 
Instrument panel is stated to include 
radio altimetet 


designed to operate 


radio direction finder, 
and other weather equipment 


SECTION 


formance will be satisfactory on 
Final Test. And, since every passage 
has been packed with oil in the 
shop, we know the engine gets imme- 
diate lubrication at all vital points. 

Send your next engine to Airwork 
... where careful craftsmanship pro- 
duces better engines. 


BRANCHES IN: 
WASHINGTON 


NEWARK « MIAMI © ATLANTA 


CLEVELAND 





Beech Builds: 


CAPABILITIES... Manpower, Tools and Experience 


Ss: = mae 


Rugged and Right...Will Travel Anywhere 


BIG aircraft performance with small aircraft land- . 


ing field capabilities —these factors make the 
Beechcraft L-23D the finest in Army Aviation! 
This new Beechcraft is safe too. With the pro- 
pellers, engines, and low-wing structure “running 
interference” for the occupants in case of a forced 
landing, there is only 4% per cent of the weight 
of the airplane above and behind them! 


Thirty-four inches of ground clearance make the 
L-23D one of the best operating planes in and out 
of small fields. Also, there’s the availability fac- 
tor. The L-23D has the lowest “down time” of any 
airplane in its field. In other words, it’s designed 
and built to be useful! 


US Navy 7-34 ¢ USAF T-34 ¢ US Army 1-23 « 





The L-23D is just one of four different types of 
airplanes now being produced at Beechcraft. 
Other projects include advanced research and 
development into the fields of missiles and target 
aircraft; engineering test programs on aircraft 
emergency escape systems; and classified projects 
in the advanced fields of aerodynamics, cryogenics, 


thermodynamics, and aircraft range extension. 


To put Beechcraft’s capabilities to work to solve 
your research, development, or production prob- 
lems, telephone or write the Contract Adminis- 


tration Division today. 


eechcraft 


BEECH AIRCRAFT CORPORATION © WICHITA, KANSAS, U.S. A. 


Bonanza «+ Travel Air * Twin-Bonanza ¢ Super 18 Executive Transport 





PRIVATE LINES 


Flight Safety, Inc., LaGuardia Marine 
lerminal, installed Sperry integrated 
instrument system in its flight trans- 
lator used by corporate pilots for check- 
ing instrument flying proficiency. Unit 
already has a Collins integrated flight 
system and standard instrumentation. 





Annual Miami-Havana Air Cruise 
May 10-14, for private pilots is designed 
around an all-expense package tour cost- 
ing some $40 plus hotel rooms, which 
are offered at special low rates. Program 
encompasses sightseeing trips in interior 
and citv. Takeoff is from Tamiami Air- 
port, Fla., planes will land at new 
Baracoa Airport, Havana, which will be 
dedicated during the tour. For details, 
write: James G. Pace, cruise director, 
310 S.E. 2d Ave., Miami. 


USAF’s first class of primary students 
to fly jet trainers graduated at Bain- 
bridge Air Base, Ga., March 14. Class, 
planned to prove the Cessna T-37A’s 
proficiency in the training mission, had 
only 30 hr. previous flying time in 
piston-engine Beech ‘T-34As before they 
went into T-37As_ Each student re- 
ceived 150 hr. total flying time in this 
experimental phase; course proved that 
job can be done with 100 hr. fiving 
time. Student academic and fiving 
grades were also higher than normal 
indicating higher motivation than ap- 


Export Via Air 

Piper PA-18-A Super Cub agricultural air- 
plane, one of a trio destined for Wales and 
Germany, is off-loaded from a Seaboard & 
Western Airlines’ Super Constellation at 
Shannon Airport. Planes were assembled 
and flown away two days later. Seaboard & 
Western reports it has been averaging air- 
lift of some five planes monthly to Europe 
in past year in addition to a total of a half- 
dozen helicopters. 
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add > 
subtract 


or multiply | 
°4 


two signals | 





... with CEC’s computing galvanometer 


Now ail three basic computations can be performed 

by one galvanometer . . . two signals can be added, 
subtracted, or multiplied and the resultant recorded as 

an oscillographic trace. Ideal for low-level power 
measurements in electronic equipment, the 7-370 computes 
instantaneous watts (P = EI cos @). Its phase sensitivity 
enables the user to determine power factor, and it can also 
be used to record sum and difference frequencies. Basic 
construction consists of a center body housing the moving 
coil and mirror, with two outside bodies housing stationary 
field coils and a static reference mirror for marking Zero. 
The 7-370 is compatible with any standard CEC Recording 
Oscillograph. For further information call your nearest CEC 
sales and service office, or write for Bulletin CEC 1605-X1. 


Transducer Division 


Consolidated 
Electrodynamics &) 


300 North Sierra Madre Villa, Pasadena, California 


RECOGNIZED LEADERS IN GALVANOMETERS «+ TELEMETRY 
PRESSURE AND VIBRATION INSTRUMENTATION 





NEW 1958 comon 


AIRPORT... 
BUSINESS 
FLYING" 
DIRECTORY 


. . RELIED ON FOR 26 YEARS BY EXPERIENCED CROSS-COUNTRY PILOTS FOR UP-TO-THE MINUTE AIRPORT AND FLIGHT DATA 


FLY SMART 
KNOW WHAT'S AHEAD CROSS-COUNTRY 


$ 


VIATION 
EK 


A McGRAW-HILL PUBLICATION 


PUBLISHED BY 


TAKE ADVANTAGE NOW 
OF SPECIAL FREE OFFER 


GET THE FULL PICTURE — GET ALL THE DETAILS 
YOU'LL SAVE TIME, TROUBLE AND EXPENSE 


AIRPORT FACILITIES — Complete facilities and services of over 
6,000 airports listed by city and state 
State maps show principal airport locations 


At last, all the answers to your cross-country flying questions in one fact filled 
source .. . AVIATION WEEK AIRPORT AND BUSINESS FLYING DIRECTORY $5.00. 
This indispensable cross-country flying aid has won wide acclaim among multi- 
engine chief pilots; charter and air taxi pilots; instructors and fixed based oper- 
ators and thousands of business and pleasure pilots. You'll find in the Directory 
many of the items you've always wanted in one source ranging from facilities 
and services of over 6,000 airports to radio navigation aid frequencies, motels 
and hotels near airports. It covers the vital information needed by cross-country 
pilots in a simple manner. And you'll especially like the handy pocket size which 
makes it quick and easy to use for pre-flighting or in the air enroute. 


FLIGHT INFORMATION — Air navigation radio aids frequencies 
Flight weather and communication station phone numbers 

Out of country entry and exit requirements 

ADIZ MAP 


RECOMMENDED MOTELS/HOTELS — Exclusive list of motels and 
hotels at or near airports including distance from airport, prices 
and airport pick-up and delivery service. 


BUYING SPECIFICATIONS — Aircraft, navigation and communica- 
tion equipment illustrations and specifications 


Even if your cross-country flying is limited to one or two jaunts a year, the Direc- 
tory will pay for itself many times over in time, trouble and expense saved. Just 
one unnecessary landing could easily cost you the price of the Directory. 
Knowing what's ahead, you avoid the irritating and time consuming experiences 
of touching down only to find gas, food, nearby overnight accommodations or 
other facilities and services unavailable. We are confident that you'll agree 
with thousands of pilots that the AIRPORT AND BUSINESS FLYING DIRECTORY 
IS the most useful cross-country flying aid. 





SAMPLE AIRPORT LISTING 
JACKSONVILLE—Thomas Cole Imeson Airport (6) Pub- 
; 7 mi WN; El 52: Lat 30-25, Long 81-38; 

Cht. Paved : E 7000, NW 7000, 

NE 7200. NOTE: 2-way radio required nights, receiver 
days. Rotating beacon, Bdy, rowy & apch lighting; 
Obstr: Water tank—E, NE; Power lines W arpt 
parallel to hwy. Services: Storage, Adm  Bidg, Control 
tr, Radio facilities, Omni, ILS, ASR, Range, Com- 
munication station, Teletype, Weather, ‘Major & minor 
rs, Gas: 80-91-100 Oct, Charter, 24 hr service, 
Limousine, Taxi, —— yd Restaurant, Rest rooms, 
Lodging. ° E. a7 . Tel: EL 3-5621. Alr- 
lines: bat: EAL, NA Riddle, SOU. 


@ PARTIAL LIST OF CONTENTS © sesresenaas 


BUSINESS PLANE OWNER, SAN JOSE, 
=a — “Couldn't get along with- 


BUSINESS PLANE OWNER, YAZOO CITY, 


© Airport mileage and direction from city ® 
@ Fieid elevation 
Latitude and Longitude 
Name of aeronautical chart bad 


Lee eee mmnasenmenase 








SIZE FULL COLOR 22* x 49” COAST 


@ Runway surface, direction, length and condition @ 
Right or left traffic pattern 
Airport of entry 
®@ Rotating beacon, code beacon or both 
e Field lighting 
Field markers 
® Type and directions of obstruction 
@ Hours service available 
Number and size of hangars 
© Administration Building 
@ Control Tower 
e Landing Fee 
Weather bureau 
@ Communications station 
. Navigational radio alds 
Unicom 
@ Aircraft and engine repairs 
@ Octane ratings of gas avaliable 
Auto rental 
© Restaurant facilities 
@ Motel/hote! 
Courtesy car 
© Recreational facilities 
@ Airline service 
e Many others 
wv 


eeeeeeseeeeeeoeeeee 


MISSISSIPPI — “A must for every cross- 
country pilot and a good reference manual 
for fixed-base operators. Especially appre- 
ciate the size.” 


PRIVATE PILOT AND PLANE OWNER, 
VALDOSTA, GEORGIA — “I am president 
of a school and use the plane to make 
contacts. {! am never without the 
Directory.” 


BUSINESS AND PRIVATE PLANE OWNER, 
DENBY, SOUTH DAKOTA — “i use the 
Directory on all strange flights.” 


CHIEF PILOT CORPORATE AIRCRAFT 


“The Directory is indeed an asset which 


provides us -with information regarding 
services which may be obtained at air- 
ports which are unfamiliar to us." 


CHIEF DISPATCHER AIR CARRIER, AT- 
LANTA, GEORGIA — “Directory is used 
mainly in our pre —flight planning for 
charter flights operation into airports not 
served by us or other air carriers. We 
have on hand nearly all the other publi- 
cations on airports, etc., but yours is 
easy to use.” 


FREE ® 


Great for flight plannin; 


towns, major airports, a 


AND 


ag ate PLANNING CHART 
(Suitable for wall) 


all airways; principal cities and 
rway oceanic control areas relief. 
drainage and other pertinent planning information. 





330 W. 42nd Street 
New York 36,N. Y 


ACT 


Name 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Please rush my copy of the AIRPORT AND BUSINESS FLYING 
DIRECTORY plus the FREE AERONAUTICAL PLANNING CHART. 





NOW 


Address 





CHART 





SUPPLY 
LIMITED 


$5 enclosed 





$5 Check Bill_ Me 
a) 0 


Mri 








D18 Performance Improved 


Modernization of Beech D18, including changing angle of incidence of horizontal stabilizer 
and adding E18S-type wingtip extensions, has improved executive plane’s performance— 
particularly stall and single-engine flying characteristics. Single-engine safe speed has been 
lowered to approximately 94 mph. from 104 mph., according to Aviation Service Division, 
Spartan Aircraft Co., which modified the airplane for C. L. McMahon, Inc., independent 
oil firm. Other modifications include installation of skylight windows in cockpit roof, 
addition of picture windows, increase in cabin area and improved access to cockpit. 


the company’s total. PacAero has ex 
perienced drastic reduction in military 
airframe overhaul work at its Chino 
Division and doubts that operation can 
be handled economically this vear un 
less there is a change in Defense De- 
partment policy. 


peared in previous all-piston course 
First class graduated from Southern Air- 
ways’ civilian contract school, which 
phased out completely on T-28A in 
1959, previous second trainer in primary 
course. Base will gradually increase its 
'-37A complement to about 100 air- 
craft. 

Pillsbury Millis, Inc., acquired a Rem 
mert-Werner converted DC-3 with 14 
passenger seats. Equipment includes: 
Bendix X-band radar, Sperry A-12 auto- 


Consolidated sales for Pacific Air- 
motive Corp. and subsidiaries for fiscal 
vear ended Nov. 30 reached an all-time 
high for the firm of $31,709,546 with pilot with extra Gyrosyn compass and 
net income after taxes being $564,204. H6 electrical gyro horizon; Collins 
Commercial sales also achieved a new 51X2-17L7 880-channel VHF com 
high, representing more than 70% of munications and landing gear doors 


— a se : 
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i> al “ b . 
P < aot : 
me “ vi 


Historic Fighter Flies Again 

This realistic replica of a World War I German Fokker Dr. I triplane fighter was flown 
for the first time early this month on the West Coast. Built at a cost of approximately 
$1,000 by Harry Provolt, Sunland, Calif., from authentic data and drawings, the red- 
painted triplane uses a 125-hp. Warner radial engine in place of the 110-120-hp. Obersel 
rotary fitted to standard original configuration. Plane has a small tailwheel replacing normal 
skid to simplify taxiing. Provolt previously built a replica of a Bleriot XI used in movie 
“Lafayette Escadrille’ (AW Aug. 19, 1957, p. 135) and is currently building a WW I 
French Nieuport 17 fighter as part of his movie fleet. Restoration and building of historic 
and antique aircraft has taken a sharp upturn in recent years. 
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WIRE 
PRODUCTS 


CUSTOM CONSTRUCTED 
CONTROL CABLES and 
THERMOCOUPLE- WIRE CABLES 


with segregated circuits individually 

shielded, and with over-all shielding or 

with special shielding and jacketing. 
ILLUSTRATED IS AN 


EIGHT CONDUCTOR CABLE 
FOR MISSILE USE. 


EIGHT . 
TEFLON INSULATED 
WIRES, CABLED 

TOGETHER AND JACKETED 

WITH NYLON BRAID SPECIALLY 
TREATED FOR SOLVENT RESISTANCE. 


FIRE-RESISTANT and HIGH 
TEMPERATURE RESISTANT CABLE 


for circuits required te operate in 
2000° F. flame for fifteen minutes. Ex- 
cellent for fire-detector circuits and 
for use in temperatures up te 600°F. 


HIGH TEMPERATURE CABLE... 
Suitable for operating temperatures up 
te 650° F. with nickel-clad copper cen- 
ducter and laminated insulation having 
superior dielectric strength and mois- 
ture resistance. In AWG sizes 22 thru 
4/0. In accordance with MIL-C-25038. 


ELECTRONIC HOOKUP WIRE... 
Teflon insulated silver coated copper 
conductor with insulation in standard 
colors in accordance with MIL-C-16878. 


EXTRA FLEXIBLE CABLE... 
High Temperature and Moisture Resist- 
ant Electrical Cable. Lewis “EXFLEX” 
Cable, single and multi-conductor, 
superior for circuits on hinged or 
pivoted parts. Resistant to abrasion 
and temperatures te 500° F. 

* TEFLON is a Du Pont product 











EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities —execu 
tive, Management, technical, selling, office, skilled, manual, etc 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 
The advertising rate is $45.00 per inch for all adver $2.70 i i 
t . per line, minimum 3 lines. To figure advance 
tising appearing on other than a contract basis. payment count 5 average words as a live. 
uency rates quoted on request Position Wanted Ads are % of above rate 
An Advertising inch is measured %" vert Box Numbers—counts as | line 


umn—2 columns—30 inches to a pag Discount of 10% if full payment is made in advance 
or 4 consecutive insertions 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. ¥. 36, N.Y 








Engineering Opportunities For: 
¢ SENIORS + DEVELOPMENT 
¢« PROJECT ~- DESIGN 


with E.E. or M.E. degree and appropriate design 
and development experience in instrumentation 
and controls, servo-mechanisms, or intricate pre- 
cision mechanisms, electrical or electronic devices. 
tability and growth opportunity with a leading avi- 
onics producer whose enviable achievement record 
for 28 years in the industry prompts expansion of our 
engineering staff in these areas of flight reference 
systems engineering: 
® MINIATURE RATE GYROSCOPES 
® GYRO STABILIZED PLATFORMS 
© VERTICAL GYRO INDICATING INSTRUMENTS 
© GYRO COMPASSES & SYSTEMS 
hese creative engineering positions in this advanced engineer- 
ing field afford the “plus” advantage of family living in one 
of the midwest’s most desirable residential cities with attractive 
housing, excellent schools, 2 universify extension branches in the 
midst of Michigan’s fine recreational areas. 
EXPENSE-PAID INTERVIEWS 
WITH SELECTED APPLICANTS 
REASONABLE RELOCATION ALLOWANCE 
SALARIES COMMENSURATE WITH 
EXPERIENCE & ABILITY 


Send Resume To: Employment Manager 


LEAR, INC. 


ae i i0 1ONIA AVE., N.W. 
GRAND RAPIDS, 
MICHIGAN 














WANTED! ENGINEERS 


, 4 If you have been looking for an Employment Agency 
nufacturer $ epresen atives that is skilled in the STATE OF THE ART of 
feanaten mt and RELIABILITY OF IN- 

P . - . concerning positions, why not co 
Choice territories are now open for quali- municate with us at once! ALL "POSITIONS ' ra 

fied manufacturer's representatives with PAID. FIDELITY P 

proven clientele in Aircraft, Oilfield and/or 1218 Chestnut St. V PERSONNEL seanee 7, Pa. 
Municipal Fire Department fields. Applicants Specialists in Aviation, Electronics and Nucleonics 








interested in the commission sale and distri- 





bution of the most advanced types of liquid 
and dry chemical fire and crash trucks, skid EX USAF OFFICER WANTED 
units and fixed systems should write TODAY 

- D. C. AREA 


Engineering Liaison Representative with 
FIRE BOSS, INC. established component manufacturer. Send 
P. O. Box 2248 Odessa, Texas complete resume to 


(Please include: Experience, Type of Business P-7502, Aviation Week 
& Area covered) Class. Adv, Div., P.O. Box 12, N.Y. 36, N.Y 











| ADDRESS BOX NO. REPLIES TO: Bow No. 


Classified Adt Div of this publication. 
Send to office neareat you 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post 8t 





POSITIONS VACANT 


Operations Manager-Striker for Vice Presi- 
dency established helicopter operator Ap- 
plicant must be capable of supervising do- 
mestic and Latin American operations. Both 
commercial and military aviation back- 
ground preferred. Must be versed in business 
efficiency and operational personnel man- 
agement. Challenging position for a high 


| caliber man. Salary commensurate with 
ability. Send complete resume first letter 


All inquiries confidential P-7549, Aviation 
Week. 


Helicopter Maintenance Superintendent— 
Commercial and military maintenance work 
Applicant must be capable of turning out 


| production on schedule and maintaining an 


efficient work program. Experience on Bell 
helicopters plus military maintenance pro- 
cedures essential. Excellent opportunity for 
right man. Salary commensurate with abil- 
ity. P-7557, Aviation Week 


POSITIONS WANTED 


| Will represent your Company and Products in 


the Southern and South Western States. Both 
Sales and Field Service. Excellent contacts 
with agencies at Cape Canaveral, Patrick 
AFB, White Sands, Holloman AFB etc. 
years in Missile and Aircraft development. 
PW-7550, Aviation Week 


Missile and Aircraft Field Test Manager. Ex- 
tensive experience in both aircraft and mis- 
sile operations and development. Experienced 


; and current Engineering Test Pilot. PW- 


7556, Aviation Week. 


ATR Pilot Available 6570 Total Hours Cur- 
rent as Captain in DC-3 and Twin Beech 
Age 33 Resume on Request. PW-7655, Avia- 
tion Week. 


Ex AF Test Pilot. Graduate USAF exp. test 
pilot school. Over 3 yrs flight test experi- 
ence at which precludes further flying. 4,000 
hrs, 1,000 jet thru Century Series Fighters 
Considerable Lecturing Experience including 

NBA Jet Symposium 1957. Eager to con- 
tinue in Aviation in Sales, Public Deerttene. 
Fit Test Eng. or related fields. PW- 
Aviation Week. 


Airline Captain desires transport or execu- 

tive operations. Extensive airline experience. 

ATR with DC4, DC3, C46, Twin Beech, Aero 

Commander and other types. 7000 hours. 
32. Complete resume on request. PW- 
. Aviation Week. 


Electronics and Communications Engineer 
with executive, sales, and flying experience. 
BSEE, Registered Professional Engineer, 
Management training and experience, suc- 
cessful sales, record, 2200 hour Instrument 
Pilot with 1000 hours recent experience 
with airway traffic control in high density 
Washington-New York-Boston area. Pres- 
ently employed, desires Boston headquarters. 
Please reply PW-7681, Aviation Week. 


FOR SALE 


Twin Bonanza p-50. 210.TT 29SHP-Dual 
Omni, ILS, ADF Transceiver, air Conditioned. 
Rotating beacom auto pilot, extra gas, al- 
ways hangared never damaged. Reg. Robbins. 
Municipal Airport, Houston 17, Tex. Mi 


1-5366. 


For Sale A-26 Remanufactured April 1953 
1800 hrs total time. Airframe 360 hrs 
SMOH R. E. 75 hrs SMOH L. E. Two tone 
green & white exterior, brown & tans interior 
A-12 auto-pilot complete Dual Collins omni 
& 17L xmtn 360 channel collins communica- 
tions Collins glide slope Bendix MKR isola- 
tion Amplifiers & speakers 10 channel MHF 
transceiver. Spare engine completely built 
up for quick change many other spares. 
Price complete $168,500.00 FS-7589, Avia- 
tion Week. 





DON’T FORGET THE 
BOX NUMBER 
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GRADUATE EE"S: GENERAL ELECTRIC DISCLOSES HIGH PRIORITY PROGRAM FOR ATLAS ’ 











GUIDANCE SYSTEM. MANY POSITIONS OPEN IN ELECTRONIC MISSILE TECHNIQUES= g 








ACCURACIES 
ON ORDER OF 1 PART 


IN 10 MILLION 


required for portions of G.E.’s 
ICBM ATLAS Guidance System 


| | sence an ICBM over a > 5000 mile tra- 
jectory into the target area demands a 
guidance system of unprecedented accuracy — 
and this is the calibre of the electronic system 
General Electric engineers are creating for 
ATLAS. 

But achieving designated accuracies and 
reliabilities in the laboratory is not enough. 
These high standards must be maintained in 
actual operational environments, with virtually 
no interruption or degradation. 


CAREERS IN STEP WITH THE FUTURE 


Engineers who join the Missile Guidance Prod- 
uct Section of G.E. are doing more than hasten- 
ing development of one of the nation’s most 
urgent programs — guidance for ATLAS. As 
Manager of the Section Richard L. Shetler 
states: “With this job behind us, there will 
remain no significant obstacle to the practical 
guidance and navigation of other space vehicles.” 


General Electric 

Guided Missile 

Control Facility 
WS107A-1 


PROGRAM ACCELERATION OPENS UP 
WIDE RANGE OF POSITIONS IN: 
Systems analysis, evaluation & integration 
Systems and component reliability 
Transistorized circuits, pulse circuitry, 
IF-Video circuits 
RF and Microwave components & plumbing 
Communications control devices 
Doppler radar design & development 
Digital data processing techniques, data transmis- 
sion involving D & D of ground-based & 
airborne antennae, transmitters, receivers; 
application of transducers, transponders, etc. 


Test operations, including planning, range instru- 
mentation & test execution; development & 
application of automatic test equipment 


If you feel that your special skills and interests 
fit you to work in any of the above areas, why 
not write us in detail? Qualified candidates will 
be invited to visit our facilities to meet with 
technical managers and gain first hand knowl- 
edge of the living advantages of our locations 
at Syracuse and Utica, N. Y. 


Write in complete confidence to Mr. E. A. Smith, Room 4-B 
MISSILE GUIDANCE PRODUCT SECTICN 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, N.Y. 
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MISSILES 


YOUR 
eto] .\ Br, 


Get into a key missile program at BENDIX 
—prime contractor for the Talos missile 


Engineering can bé a really satis- 
fying career—and within engineer- 
ing one branch stands out. That’s 
Guided Missiles. If the missile field 
is the one you want—hear this. We 
need engineers with exceptional 
ability whocan handle responsibility 

At Bendix you work with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important—work 
that offers exceptional opportunities 
to build your professional standing. 


You will enjoy Midwestern living 
at Bendix, too. Fine, four-season 
climate and excellent recreational 
facilities are close at hand. In addi- 
tion, Bendix offers you a liberal 
personal benefit program. 

If this interests you and you want 
additional information, mail the 
coupon below for your copy of 
“Opportunities Abound at Bendix 
Missiles’. You can read it through 
in half an hour—and it may prove 
to be the best half hour you’ve ever 
spent in your life. 


Bendix Products Division—Missiles 

406P S. Beiger St., Mishawaka, Ind 

Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Opportunities Abound at Bendix 


Missiles.” 


NAME 


ADDRESS 


ciTY 

















GAS TURBINE 
ENGINEERS 


The Utica Division of Curtiss- 
Wright Corporation has immediate 
openings in its Utica, Michigan 
plant, for experienced engineers in 
the following fields: 
AERODYNAMICS 
DESIGN @ CONTROLS 
PERFORMANCE ANALYSIS 
STRESS ANALYSIS 
(ANALYTICAL) 
A minimum of 3 years experience 
in any of the above categories is 
required. Salaries are excellent and 
in addition, there is a liberal hospi- 
talization, life insurance and retire- 
ment program. 
Send complete resume, giving edu- 
cation, experience and salary re- 
quirements to: 

T. W. Cozine, Mgr. Engr. Recruitment, 
Curtiss-Wright Corporation 
Wood-Ridge, New Jersey. 

ALL REPLIES WILL BE CONSIDERED CONFIDENTIAL 


CURTISS-WRIGHT@ 


CORPORATION * WOOD-RIDGE, W. J. 

















USE NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs 


or opportunities to the atten- 
tion of men associated in ad- 
ministrative, executive, man- 
agement, sales and respon- 
sible technical, engineering 
and operating capacities with 
the industries served by 
McGraw-Hill publications. For 
advertising rates or other in- 
formation write: 


Classified Advertising Division— 


McGraw-Hill Publishing Co., 
Inc. 


330 West 42nd Street, 
New York 36, New York 
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EMPLOYMENT OPPORTUNITIES 





TEST PILOTS 
SIKORSKY 


HELICOPTERS 


Sikorsky Aircraft would like to review additional applications for positions as test pilots. 


These positions involve production testing, cross-country and other required helicopter 


test flying. They may eventually lead to engineering or experimental test flying. 


QUALIFICATIONS 


® College graduate or equivalent preferred. Engineering degree highly 


desirable. 


@ Minimum of four years required as an aircraft pilot. 


@ Total of 1,000 hours first officer time in all aircraft is desirable. 


Must have at least 500 hours first pilot time in helicopters of which 
300 must be as first pilot in Sikorsky helicopters. 


Must have current C.A.A. certificate 


copter rating 


with commercial license and heli- 


Helicopter instructor and instrument ratings as well as third class radio 


operator's license are desirable. 


If you believe you qualify, please send a complete resume (telling how your experience 
meets our requirements) to Mr. R. A. Auten, Bridgeport Personnel Department 


SIKORSKY aircrart 


ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
BRIDGEPORT and STRATFORD, CONNECTICUT 








SENIOR ENGINEERS 
AND SCIENTISTS 


Modern R & D Missile Facility located 
in So. Calif. suburban city of 60,000. 


Advanced degree(s) with minimum of 5 
yrs. experience in one or more of the 
following fields: 


Aerodynamics 
Electronics: 
Autopilots 
Missile Systems 
Radar Systems 
Operation Research 
Preliminary Design 
Complete resume with salary require- 
ments to 
P-6773, Aviation Week 
68 Post St., San Francisco 4, Calif. 


PROFESSIONAL | 
SERVICES | 











VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 
Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 








get their attention 





Competent men for your staff? . . 


What is your problem ? 


. employment? .. . or 
are you looking for—or offering—a business opportunity 
of special interest to readers of this publication? You can 


at small cost—through an advertise- 
ment in the Employment Section of AVIATION WEEK. 








and you 


Ta (tantalum) is a rare ele- 
ment. Some engineers are rare 
elements, too. 

They stand a creative notch 
above their colleagues. Not 
because of qualifications 
because of qualities. 
Insatiable curiosity . . . iron- 
backed determination 
tenacious thoroughness — 
these make rare element engi- 
neers. 

Men with qualities like these 
are needed to fill positions now 
open. 


MECHANICAL DESIGN 


(1) Establish and utilize design 
practices in mechanical engineer- 
ing analysis; provide advance tech- 
niques for solving critical problems 
related to static and rotating parts. 
—B.S. or M.S. in mechanical engi- 
neering or related field; 4-5 yrs. 
aircraft gas turbine experience. 

(2) Create and analyze aircraft 
gas turbine component designs. 

-Technical engineering degree; 
1-3 yrs. gas turbine experience. 


THERMODYNAMICS 


(1) Determine engine operation- 
al characteristics and performance; 
specify engine testing, data reduc- 
tion. 

M.E. or A.E.; 4-5 yrs. aircraft 
gas turbine experience; familiar 
with engine cycle analysis calcula- 
tion, gas dynamics theory. Other 
gas turbine experience considered. 

(2) Provide aero-thermodynamic 
designs for engine components; 
recommend and conduct engine 
growth and product improvement 
studies. 

-M.E. degree; 1-3 yrs. gas turbine 
experience; performance analysis. 


These positions demand your rare 
element. 


Write us in confidence. 


Mr. WILLIAM MERRILL, 

Technical Recruiting 

Small Aircraft Engine 
Department 


GENERAL @ ELECTRIC 


1101 Western Avenue 
West Lynn, Mass. 
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EMPLOYMENT OPPORTUNITIES 





SYOTEMS 
PLANNING 


This new two-story structure, located adjacent to 
the Engineering Campus of the famed University 
of Michigan, is the physical eye of the Bendix 
Systems Division. Equally divided between lab- 
oratory and office space, this first among several 
new units of the Systems Division is being 
completely equipped for the research and 
development of advanced weapon systems. 

The Systems Division is a creative engineering 
and scientific group devoted to the exploration 
of new approaches to the development of weapon 
systems. Serving as a focal point for the entire 
Bendix Corporation, it assures harmonious tran- 
sition from beginning concept to final system 
production. 

If you are a trained engineer or scientist—or 
are undergoing training—and seek the oppor- 
tunity to apply imagination and ingenuity to the 
development of advanced detection, control, or 
communication systems in a foremost research 
and development environment, contact the 
Bendix Systems Division, Dept. A47 in Ann 
Arbor, Michigan. You cannot pick an organi- 
zation that offers greater opportunity or a better 
social and cultural community in which to work 


and live. 


Bendix Systems Division 


ANN ARBOR, MICHIGAN 


Bence 





SEARCHLIGHT 
SECTION 











FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: Stanley 7-3411 Cable: Flytiger 








THE 


SV MMOVIME 


STORY 


INSTRUMENT 


SALES and SERVICE 


Sf eu molive ) 


O’HARE FIELD CHICAGO 








Immediate Delivery 
We stock, overhaul, and instal! 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —5, —72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 


Lambert Field Inc. St. Lovis, Mo. 











FOR SALE, 
TRADE, LEASE 
DOUGLAS DC-3 


Deal Directly 
with Owner 


Ex - Eastern 
passenger Wr 
powered zero 
gines Low air 
frame hours si 


mediate delivery. Liberal finance te 
available & options to purchase 
lease, crediting lease payments t 
chase price. For complete details 
phone: 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 
A. J. Ming Wabash 5-3000 
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Executive Aircraft for Immediate Delivery 


see them ot PEmpano Beach Airport 


Super E-18 Beechcraft 


—Traded in by original owner on new 
deluxe executive DC3,. Dual Collins 51R3 
omni with Bendix Omni Mag Collins 
17L4-51R3 VHF communications, Collins 
51V Glide Slope, Sperry C4 gyrosyn com- 
pass and H5 electri« ) horizon, dual 
ADF, standby VHF, A. *. F-11 fsolation 
amplification, deicers, 990, 000 BTU he ater, 
divan 3 seats, snack bar, etc. 


Grumman Goose 


—New three bladed full feathering props, 
all metal wing, new relicense with fresh 
overhaul on airframe and engines (with 
crankshaft modification) New executive 
interior, new exterior paint Another 
Goose also available, now beginning over- 
haul, ready for your specifications 


Airline DC3 


—26 seat, ready to go. 
dual instrumentation, dual Collins 51R 
omni, dual ILS, dual ADF, dual VHF 
transceivers, 3 light marker, isolation 
amplifier, etc. $110,000. 


Janitrol heat, 


—by Hillsboro Lighthouse, Florida 


Deluxe Super-92 DC3 


ship guarantee on airframe, 800 
guarantee on engines. Completely 
disassembled and rebuilt Luxurious in- 
terior, with all large cabin and picture 
windows. Lightweight landing gear doors, 
Collins and Bendix executive many 
extras. Today's fastest and quietest DC-3, 
210 miles per hour. 


—New 
hour 


radio, 


Custom 18 


—New 
hauled 
engines Painted 


ship guarantee on freshly over- 
airframe, 800 hour guarantee on 
exterior, deicers ra- 
dome large F windows enlarged 
mterior, modified front bulkhead, lavatory 
snack bar, special seats, Dual instrumen- 
tation, autopilot, Sperry H5 horizon and 
gyrosyn compass, Collins 51R omni 
51V glide isolation amplifier, 

dual speakers, many extras 


scope 


Twin Beechcraft 


— C18, new relicense, Hamilton Standard 
full feathering hydromatic props, metal 
flaps and allerons, oleo drag legs, nose 
tank, complete paint, dual instrumenta- 
tion, Collins 17L3-51R omni, 51V2 glide- 
slope, y electric gyro horizon, auto- 
pilot, ’ T1l1-R15 stg andby VHF, VTE 
omni-transceiver, ADF, Excellent 
condition, $19,500. Also avs nil ab le with les 
radio for lower price, if desired 





Aero Commander 


—Three bladed Hartz props, full fe 
Oxygen, dual trumentation i8- 
VHF omni 


ering 
tom panels Collins 51R 
Sperry C2 Gyrosyn om pass 

electric gyro rizon A.R.« 

and Till standby Bendix ADF 
marker standby VHF isolation 
amplifier, et $44,500. Also available for 
$39,500 with less radio, if desired. Excel- 

lent condition 


Low Time C47s 


—A new one each month. They are now 
in various stages of « assembly, overhaul, 
and conversion at ) o conversio 
centers in St, Louis Tol o cBride, and 
Pompano, and can be ompleted with 
many of your own modifix 
choice of engines, radio and tro 
equipment, and airframe refinement 
display in St. Louis, Toledo, and Por 
Beach 


ations 


pe 


Visit our new Pompano Beach hangar By 


No Landing Fee No Traffic 


SoU = 
—furnishing full maintenance, conversion, inspection and overhauls for private busi- 
ness operated DC3-C47, Lodestar, and D18S, with complete installation and service of 
radar, radio, autopilots, electronics, etc. 24 hour line service, SHELL 80, 91 and 100 
octane gasoline. Extensive recreational facilities on and next to airport—swimming, 
fishing, golfing, boating, restaurant, showers, etc. 


Ine. of 


Toledo 


Express Airport 


Inc. of 


Florida 


Pompano Beach 


Inc. of 


St. Louis 
Lambert Field 


Remmert-Werner 











Deal directly with owner Are you interested? 
immediate Delivery A successful European manufacturer 


of small, twe place, low wing monoplanes 


is interested in having the plane prod- 
al uoed in the U.S.A. for the American 


. . . . market, under a licensing arrangement 
Last one available in military optgeeton as released by bd ® 


or other methods of cooperation 
N. Full fi Mi Fi 
us ull price flyaway Miami, Florida. She glenn aiiie. ter GANNRED In. Qe 


$45,000.00 roe Assi ony 28 fo, tne 


265 feet landing roll. Gas con- 
sumption 4 gallons per hour. Powered 
FOR SALE, LEASE OR FINANCE with U.S.A. Continental Motor 
Deposit. Will Hold For further information and 
TRADE-AYER CO trated literature write 
Linden Airport, Linden, N. J. 
Wabash 5-3000 


CLAUDE R. MYERS 


38 Broadway N. Y. City 
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LOOKING FOR A USED AIRCRAFT? 


Makes good sense to consider carefully where and from whom you 
buy, what kind of follow-up service you'll get, and the responsibility 


of the organization. 


Our changing used aircraft inventory—thanks to over a dozen new 
gircraft salesmen—includes everything from low-time Super-18's to 
PA-18's, usually trades or demos. We know these aircraft because 
each has been thoroughly checked by responsible Atlantic inspectors. 
Many aircraft are Atlantic maintained—among the best maintained 
aircraft anywhere. Nearly all receive o fresh 100-hour check. 


Before you buy, call Atlantic. Write for our used aircraft listings. 


BOSTON 
International 
Airport 


NEW YORK 
Teterboro 
Airport, N. J. 


PHILADELPHIA 

International 
Airport 

LOgen 7-8700| ATlas 8-1740 | SAratoga 6-7500 


CORPORATION 
WILMINGTON 
New Castle 
County Airport 


LYNCHBURG 
Preston Glenn 
Airport 


EAst 8-6611 LYnchburg 3-3134 





FOR SALE 


BELL 47-3 HELICOPTER 
4 Place, total time 154 hours 
Price $57,000 
BELL 47-H HELICOPTER 
3 Place, Executive Interior by Horton & 
Horton, total time 304 hours, zero time 


since overhaul 
Price $30,500 


Immediate Delivery 


FS-7688, Aviation Week 
Class. Ady. Div., P.O. Box 12, N.Y. 36, N.Y 








OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


ARP AERO Phone: ORegon 8-1161 








FOR SALE 


C47, C46A, C46F, 
Lockheed Lodestar 


AAXICO AIRLINES 


P.O. Box 875 
Telephone: Tuxedo 7-1541 
Wire: FCX AAXICO 
Cable: AAXICO 


Miami 48, Fla. 


FOR SALE 


OR LEASE 


DC4B or E 
C46F orn A 


SPECIAL—C46A $47,500 
TOTAL TIME 2800 HOURS 
SINCE NEW—FLYABLE 


INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 
Hangar 3 Burbank, Calif. 
Thornwall 26164 Cable: Interair Stanley 75378 





EL SEGUNDO, CALIFORNIA 
AN FITTINGS & HARDWARE 
Stainless, Aluminum, Brass, Steel 

All sizes—immediate delivery from world’s larg 
est shelf stock. Buy direct from manufacturer 
Lower prices—quicker service. Send for free wall 
charts showing complete line of AN & MS fittings 
and hardware. We also machine parts to your 
own special print, and stock AN & MS forgings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 

















IMMEDIATE DELIVERY 


TWO C46Rs 49,900 Ibs 


T CATEGORY 
TAS 220 mph 21,000 Ibs useful 
Zero time Cargo interior 
Licensed for up to 62 sects 


We are the owners 


L AND J TRADING COMPANY 
P. ©. Box 1065 Int'l Airport 
Miomi § Phone MO 5-3771 

ASK FOR P. E. DIXON OR E. E. JONES 


FOR SALE 


54 PASSENGER 


CW20T 


$195,000 INCL. “0” TSO ENG. 
EMPTY WT. 30,438 LBS. 
TOTAL TIME 3500 HRS. TSO 1700 
TYPE CERT. RADIO INCL. OMNI 
DUAL INSTS. FUEL FLOW, BMEP 


INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 


Hanger 3 Burbank, Calif. 
Thornwall 26164 Cable: Interair Stanley 75378 


C-46F FREIGHTER 


For Sale or Lease 


Quick Action 
@ Standard Airline Radio 
@ Excellent Condition 
@ Anti-icing and De-icing 
Equipment 
PRUDENTIAL CAPITAL CORP. 


60 E. 42 Street New York 17, N. Y. 
MUrray Hill 7-7680 




















C18 and DI18 
and now E18 
BEECHCRAFT 


Dea! Directly 


with Owner 


No deposit re- 
quired—no tong- 
term contract. 


* Executive ap- 
pointments 
* Well equipped 
radio $700 monthly and 
*Full tnstru- . 
mentation 
j . desired air- 
* Good selection pF yh + A a4 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J. 
Hunter 6-7690 








FOR SALE 
2 Airline Convair 340 airplanes in Ex- 
cellent Condition 
44 Passenger First Class Configuration 


Completely Equipped Incl. Weather 
Radar 


One for delivery immediately 
One for delivery in September 


For details contact 
R. G. SCHORLING, 
Continental Air Lines 
Stapleton Airfield 
Denver, Colorado 














IN ALL INTERESTS OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 





AS SUPPLIERS OF DOUGLAS PARTS AND COMPONENTS 


swf FARRAR AVIATION 


325 WEST MAIN STREET P. O. BOX 


ONTARIO, CALIF YUkon 6-6746 CABLE 


One of the world’s 
largest inventories of 


DOUGLAS 
DC-3 & DC-4 PARTS 


RESS FARRAIR 
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For your immediate use 
the 6 most vital assets 


to insure your 


EXECUTIVE 
SUCCESS 


SUCCESSFUL ex- 
“ ecutives will tell 
you this simple 
fact: certain key 
abilities practically 
allow a man to 
write his own pay- 
check. And one 
doesn't have to be 
born with these 
proven executive 
qualities—they can be self-developed to 
a degree you may never have thought 
possible—easily, and without long 
years of study. You can help yourself 
acquire them with this specially se- 
lected Library of practical executive 
techniques. 


prising this Library 
have selected 
by successful exec- 
utive as the ones 
most useful in de- 
veloping the six 
qualities of execu 
tive success 





Helps you develop these 6 

success quolities: 

@ Handling People @ Managing 
Yourself @ Speaking Forcefully 

@ Writing Clearly @ Work. 

ing Efficiently @ Think- 

ing Straight 





THE 
LIBRARY of 


PRACTICAL 
EXECUTIVE 
TECHNIQUES 


@ 6 volumes @ 1633 pages 

@ $21.50—payable $3.50 

in 10 days, then $6.00 a 
month 





Library 
contains 
these books: 


Managing Your- 
self y Wright 
. « The Tech- 
nique of Get- 
ting Things Done 
by the Lairds 
How to Develop 
Your Thinking 
Ability by Keyes 
The Tech- 
nique of Clear 
Writing by , 
un 


You'll find here the best thinking 
on a variety of important execu 
tive techniques . like getting 
the best out of your associates 

putting you thoughts down clearly 
olk Wall. ‘by and forcefully on paper, speaking 
ate and] with authority in front of people, 
The Technique of thinking a job through logically. 
Handling People| #24 getting it done most efficient 
by the Lairds ly. All im all, you have a store- 

house of information om doing best 
every job the successful executive 
must know how to handle 











SAVE 84.00. 

ce of thes 
special offs , 
for only $21 a< 


1lso have tl 


McGrow-Hill Book Co., Dept. AV-4-7 i 
327 W. 41st St., N. Y. C. 36 

Send me the Library of Practical Executive Tech- 
niques for 10 oy 2 examination oa approval In 10 


days I w end 
s paid Otherwise 1 : 


PRINT 

Name ..... 

Address .. 

City 

Company 

Position 

Por price end terms outeide U. &., 

write McGraw-Hill Int’l., N.Y. ¢ 

Sa aeeaaeeanoacend 


109 





Ler cen. 





On Al Boyd 


Re your “Salute to Al Boyd” (AW March 
17, p. 13), congratulations. 
Dick JOHNSON 
Chief Engineering Test Pilot 
Convair 


Edwards, Calif. 


Boyd Gives Credit 


I would like to express my most sincere 
appreciation for the great tribute paid me, 
the United States Air Force, and the men 
who contributed so much to the future of 
aviation through their efforts in experimen- 
tal flight test during the period 1945 
through 1957 

I only wish that I were deserving of this 
wonderful praise 

The credit. however, must go to all 
members of the engineering and test team 
and especially the following 

Gen. Benjamin W. Chidlaw, my 
during the major portion of this period, who 
not only had confidence in us but inspired 
us as a great and visionary leader 

Without his support and guidance the 
attained could have never been 


boss 


success 
realized. 

Dick Horner, present Assistant Secretary 
of the Air Force (research and develop- 
ment), for his outstanding engineering ca- 
pability and direction of the engineering 
effort. 

Maj. Gen. George F. “Poo” Smith, who, 
is director of special projects, had sufficient 
confidence in our flight test capability to 
assign us the responsibility for the X-l 
program 

Fred Ascani, my able assistant during this 
period, who, as a member of the test team, 
provided imagination, management support 
ind direction in the shaping of the organi 
zation and the supervision of personnel 

Jack Ridley, as the engineering partner 
of Chuck Yeager, who furnished the engi- 
neering guidance that made possible the 
success of the X-1 research program. 

Si Sibilsky, of the Wright Air Develop- 
ment Center, for his engineering leadership 
and contribution as one of the outstanding 
civilian engineers of the period 

Paul Bickle. who contributed as did 
Sibilsky and who is now the technical direc- 
tor of the Air Force Flight Test Center 

Of the great pilots with whom I was as- 
sociated during this period, I shall name only 
a few 

Chuck Yeager, Pete Everest, Dick 
Johnson, Kit Murray, Russ Schleeh, Tom 
Collins, Pat Fleming, Guy Townsend, Bob 
Hoover, Wayne Eggert, Slade Nash, Gus 
Lundquist, Bob Cardenas, Ken Chilstrom, 
Bill Council, Joe Wolfe, Hugh Bowe, Glen 
Edwards and Ivan Kincheloe. These men, 
with the aid and assistance of the outstand- 
ing engineers named above, certainly earned 
the respect and admiration of the aviation 
industry. 

I am certain that I speak for all of us when 
I say that we are deeply grateful to you for 
the recognition expressed in your editorial, 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St.. New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


which appeared in the March 17 issue of 
AVIATION WEEK. 
ALBert Boyp 
Vice President 
Westinghouse Electric Corp. 
Baltimore, Md. 


Color Prints 


As USAF representatives here at the U. S. 
Army Air Defense School, we have a con- 
tinuing and vital need for up-to-date, high 
quality graphic aids on Air Force equipment. 
In the March 3 issue of AviaTIOoN WEEK 
(Vol. 68, No. 9), the color prints, particu- 
larly those on the cover and p. 71, 89 and 
217, outclass any that we have been able 
to obtain from official military sources. 

I would greatly appreciate receiving the 
above color prints from which color 35mm 
slides can be reproduced, and which can be 
framed for wall display. The use will be re- 
stricted to military. I will remit all costs. 

Incidentally, the March 3 issue of Avta- 
TION WEEK is the most complete and com- 
prehensive coverage of modern aviation I 
have ever seen in a single publication. As 
always, your magazine is a boon to airpower. 

C. C. McFarianp 

Colonel, USAF 

Senior Air Force Representative 
U. S. Army Air Defense School 
Fort Bliss, Tex. 


Inured to Isolation 


The story “Work Helps Man Endure 
Space Isolation” (AW March 17, p. 37) 
states on p. 43, “A medical officer who vol- 
unteered for the test could not remain 
in the (isolation) chamber for two full days.” 

Why don’t they try putting a housewife, 
whose children are of school age, into the 
She’s used to isolation. 

Epna E. Norta 
Danbury, Conn. 


chamber? 


Cognizance Taken 


Please excuse my delay in thanking you 
for the story contained in the Jan. 6 issue 


of Aviation Week (p. 76) which resulted 
from your survey on the Wescon tech- 
nical papers. It was certainly a good coverage 
and contained much information which we 
have taken cognizance of in planning for the 
1958 Wescon program 

In looking at the results of the survey, we 
were impressed by the fact that 50% of the 
replies indicated a rating of excellent or 
good for the technical papers. When one 
considers that the audience for such a pro- 
gram is generally quite critical, we feel that 
this result was really quite complimentary. 


Wescon has been striving over a long 
period of time to improve the quality of 
the papers delivered at the technical sessions 
The verbal comments which we received 
after the last Wescon, by those who had 
attended previous, Wescons, indi 
cated that the quality was quite improved 
over years. For that reason, the 
headline of the article which read “Quality 
of Papers Sinks, Engineers Say” rathe 
shocked us. 

I was interested in your comments re 
garding pre-prints. In previous years we have 
supplied them for most of the papers de 
livered during Wescon. We eliminated 
that policy in 1957 when the National IRI 
office agreed to publish a complete IRE 
Wescon Convention Record. We are, for 
1958, reappraising the idea of supplying pre 
prints based on the comments in 
article. 

We certainly hope that in 1958 we can 
prove that the results of your survey have 
been carefully considered and given full con 
sideration. Don Larson 

Business Manager 
Western Electronic Show and 
Convention 


Los, Angeles, Calif, 


>. . 
Magnificent Job 

A few pertinent items should be brought 
to the attention of readers who may have 
been misled by the “El Paso Taxpayer’ 
(AW Dec. 23, p. 102). He obviously is 
unaware of the real contributions of civil 
servants to the country’s technical efforts 

NOTS China Lake is staffed predomi 
nantly by civil service personnel. NOTS 
developed the Sidewinder missile which is 
one of the most lethal air-to-air missiles in 
this country’s arsenal. NOTS has made out 
standing progress in design and development 
of rockets and fire control systems. 

NACA civil servants developed the area 
rule concept for increasing performance of 
high speed aircraft. A very large percentage 
of the U. S. original aerodynamics research 
is conducted at and by NACA. Some of 
the best scientific talent in industry was 
drawn from NACA. Jupiter is a product of 
civil servants at ABMA Huntsville 

The Naval Air Missile Test Center at 
Point Mugu has over 2,000 civil service 
personnel. These people have been highly 
responsible for evaluation of the missiles in 
our Navy today, including the only opera 
tional submarine-launched missile. 

Many letters have appeared in your maga 
zine in which engineers of industry have 
delineated the incompetence of their ac 
tivity. Let us recognize that there are good 
and not so good aspects of both indus 
try and government employe philosophies. 
None is perfect. Many civil servants are do 
ing a magnificent job in research and de 
velopment at the government laboratories 
and test facilities, and merit credit rather 
than discredit. I can only assume the “E] 
Paso Taxpayer” is unaware of these facts 

A Civit. SERVANT 
U. S. Naval Air Missile Test Center 
Point Mugu, Calif. 
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1,000 pilots helped Sperry design this 


INTEGRALLY LIGHTED 1. 1.S. 


(INTEGRATED INSTRUMENT SYSTEM) 


Sperry’s famous I.1.S. now features inte- 
gral lighting for “perfect readability” 
under all flight conditions — daylight, 
twilight, night and instrument. 

The new integrally lighted instru- 
ments are already slated for use aboard 
such advanced aircraft as the Boeing 
707, Douglas DC-8, Convair 880, Fair- 
child Friendship and Lockheed Electra 
They incorporate recommendations 
from more than 1,000 airline, military 
and executive pilots who “flew” the 
instruments during development. 

The Sperry Integrated Instrument 
System is an important contribution to 
aircraft instrumentation. It provides a 
Zero Reader* Flight Director which has 


been effectively combined with the 
Gyro-Horizon, pictorial presentation of 
radio beam position, and numerous other 
desirable features aimed at operational 
simplification, greater flight safety, space 
saving and reduction of maintenance 
Reading white in daytime, the instru- 
ments glow a rich “aviation red” at night 
This color aids night vision, reducing 
the adjustment a pilot’s eyes make as his 
gaze shifts between instruments and out- 
side objects. Color remains stable be- 
cause permanent filters are used instead 
of stained lamps. And illumination is 
uniform at all brightness settings. Shock- 
resistant lamps—as many as 10 to a 
single instrument—operate below their 


rated voltage to assure long service life 
and reliable illumination 

Write our Aeronautical Equipment 
Division for more information on this 
newest Sperry contribution to safer, 
more efficient flight. *T.M 
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SAFjifomeycolemaleis-me. make first 
trip to the 
exosphere 


What were the requirements for an exploratory 
trip into the exosphere? The success of project 
Far Side established these two among others: 


1. A launching platform located as far as possible 
above the effects of atmospheric drag 


2. The use of hardware of proved ability 


Some of this hardware can be seen in the close-up 
of Far Side’s nose-mounted payload. In the photo 
showing the payload before the nose cone was 
placed over it, three of the four Elastic Stop nuts 
used to secure the third stage rockets to a retaining 
ring are clearly visible. They are standard ESNA 
hex nuts—with the familiar red nylon insert. These 
are the self-locking fasteners that have proved 
their ability to hold tight under the severest 
requirements of aircraft operation, through almost 
three decades of progress in aircraft design and 
construction. And now they have proved their 
ability to meet the requirements and unusual 
environment of space travel. 
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The complete line offered by ESNA includes 
self-locking nut designs for every missile, aircraft 
and power plant application. They cover a range of 
operating temperature requirements from —80°F, 
to over 1300°F. For specific information, send 
the details of your application to ESNA, 
Write to Dept. S17-425, The Elastic Stop 
Nut Corp. of America, 2330 Vauxhall 
Road, Union, New Jersey 


An artist’s version of the launching of the Far Side rocket. The four-stage vehicle ad 
was carried to an altitude of 100,000 feet by a polyethylene balloon made by 
General Mills. Fired straight up through the balloon, Far Side rocketed to the CORPORATION OF AMERICA 


greatest distance from the earth ever reached by a man-made device. The prime 


contractor for the Far Side project was Aeronutronic Systems, Inc., a subsidiary of 
the Ford Motor Company, for the Air Force Office of Scientific Research (ARDC). 





